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Citations of commercial organizations and tradenames in this
report do not constitute an official Department of the Army
endorsement or approval of the products or services of these
organizations.

In conducting the research described in the report, the

investigators adhered to the "Guide for the Care and Use of
Laboratory Animals®, prepared by the Committee on Care and

Use of Lzaboratory Animals of The Institute of Laboratory.

Animal Resources, National Research Council (DHEW Publi-
cation No. [NIH] 78-23, Revised 1978).

For the protection of human subjects, the investigators have
adhered to policies of applicable Federal Law U45CRF46.

The findings in this report are not to be construed as an
official Department of the Army position unless so
designated by other authorized documents.

This data shall not be disclosed outside the government and
shall not be duplicated, used, or disclosed in whole or in
part for any purpose other than that provided in the
contract. This restriction does not. 1imit the government's
right to use information contained 1in the datz 1if it is
obtained from another source without restriction.
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ABSTRACT .

~<==> An improved controlled-release arthropod repellent formu-

{([
!
{
!

\

B ey

lation for topical application to 2 person's exposed skin areas
that provides extended protection against biting arthropods,
which is safe and agreeable to use, which is more compatible
with other current and projected military materials and systems
than the Army's current 75% N,N-diethyl m-toluamidé (DEET) in
alcohol formulation and which complies with the registraticn
requirements of the Environmentak Protection Agency (EPA) has
been developed in Phase I and Phase II of this contract: The
Phase I1 repellent containing 35% DEET .and an acrylate polymer
has beenrefined toimprove itslow temperature stability. This
new Phase III formulation was the basis for the EPRA insect
repellent registration submitted on May 27, 1987.

The acrylate polymer used in the repellent formulation had to be
sceled-up first, A féw probiems were encountergd but they
were overcome and the polymer was prepared successfully in the
required quantity.> It was shipped to Walgreens.

-

P

£11 the other ingredients for the insect repellent formulatioh
were ordered and sent to Walgreens, A 100 gallon pilot bateh
was prepared first. The repellent lotion from this batch was
very nice. It met 2ll of the.product specifications and the
lotion was released for packzging.- Two thousand eight -
hundred tut}es were filled and sesled on an older, labor-
intensive filling machine. The label on the 'tubes were not
centered very well and the seal was not as cosmetically nice as
it could have been. These tubes were shipped to 5 different
locations for additional field evaluations and testing.

A 1000 gallon production trial batch of repellent lotion was
prepared. The manufacturing process seem'ed to run
acceptabily; however, the final cosmetic appearance of the
lotion was not quite as good as the pilot batch. The product
met its sp‘ecif‘ications and was released for packaging. A new
packaging line was used for the latter and the tubes were very
nice., The label was centered and the sealed end of the tube
was perfect., These tubes were stored until a disposition can

\\:»e decided upon.

A technical data package covering the production processes,
quality control and product specificaticn was written for the
Insect/Arthropod Repellent Lotion. (e —

U e i o e R WL
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2.1.1

INFTRODUCTION

Persomal Care Products Department of the Consumer Specialties
Divsiion.of 3M, received the third phase of a U,S. Army Medical
Research and Development Coémmand contract to develop a
longer lasting, cosmetically accéptable, personal use arthropod
repellent formulation. Thisphase consistsofa "demonstration
of pre-production pilet manufacturing of the repellent
formulation, . a demonstration of quality control, a
definitiZzation of production processes, finalization of a
techniczl data package, development of a production plan, and
reglstratlon of the produc‘c with the EPAY,

Our final Phase II formulation was an oil-in-water emulsion-

containing 35.00: percent N,N-diethyl m~toluamide (DEET) and
5.83 percént acrylate polymer. This fdérmulation provided
laboratory 65% prectection times against Aedes aegypti

mosquitoes of 1#-15<hours, 10-11 hours and 14-15 hours in"the
constant high humidity, variabls high humidity and basic hot

climatic conditions, respectively, The same formulation

evaluated in the field in wvariable high humidity .climéetic
conditions provided 10.7 + 1.8 hours of complete protection
agezinst BRedes scllicitans mosqu:Ltoes and 12. 3 + 1.8 hours of
complete protection against Anopholes quadrlmaculatus

mosquitoes. The formulation was shown to be acceptable to
88% of men and women of military age and was shown to be less
toxi¢ to animals .and humahs than ‘the 75% DEET/alcohol
formulation. The repellent is packaged in individual 2 ounce,
olive drab, high density polyethylene tubes with 3 noiseless,
fiip-top cap. The tubes are lsbeled per the EPA Reglstratlon
Standard and Guidance Package. _

DISCUSSION . - -

Phase ¥I Formulatién Stebility Data

At the end of the Phase II contract, the final candidate
formuldtion was Set up in aging studies at 35°F, room
temperature and 113°F.

Three Months Date

The evaluation of the Phase II formulation aged at 113°F, room
temperature and 35°F was conducted at 3 months. The
different lots were checked for viscosity, pH, percent DEET,
percent separation and percent weight loss. In addition,
freeze/thaw stability data was determined onrcom temperature
samples -of each lot. The specific data appear in Figure I,

iy
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2.2

2.2.1

Appendix A - attached. Compared to the initial yalues, the
fermulation viscosities of 2ll 3 lots doubled over the 3 months in
all the aging conditions. This is not an abnormal occurrence
when a Cab-0-Sil thickener is used. For the 113°F sa mples there
was a slight pH drop. Also there was a weight loss for these
samples, but it was comparable to what. was seen in our Phase II
package design studies (See Figure II). The room temperature
samples looked normal except for a slight separation evident in
some, '~ This separation was more pronounced in the 35°F samples
where 6 and 12.3% separations were observed at 1 and 3 months
respectively, This low-temperature instability was confirmed
when room temperature retain samples were 'subjected to .a
freeze/thaw stability tests, A 23 % separation occurred on the
first cycle.

Six Months Data

The six month stability data appear in Figure 1III. The
formulation viscosities and pHs at each condition seemed to have
leveled out. They were quite similar to what they were at 3
months (see Figure I). Th2 percent separation of the room
temperature and 35°F samples continued to increase. This
separation also showed itself in the # DEET analysis., The lower
values reinforce the fact that DEET had separated from the
emulsion phase. There was a 5-6% weight loss from the tubes of
the samples aged at 113°F for the 6 months. (Samples aged at
1139F for 3 months are equated to two year of aging at room
temperature). The weight loss could be water or water and other
ingredients. Based on the percent DEET, which averaged 37.1%,
the 113°F aged samples should still be quite effective as an
arthropod repellent.

Improvement of the Phase il Formulation

The separation seen in the 35°F and the room temperature aging
samples of the Phase II formulation was unacceptable. Thislow
temperature instability had to be improved,

Identification of Raw Materials Which Affect Low-Temperature

Stability of the Formulation.

The 1ingredients in the formulation which affected 1low
temperature stability were identified using a freeze/thaw
stability test method. Therein, test tubes of the fomulation were
frozen for 20 hours and then removed from the freezer. After
allowing the tubes to equilibrate to room temperature, they were
centrifriged for 15 minutes to accelerate any phase separation.
This process was usually repeated for a number of cycles and the
percent separation calculated each time.
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Room temperature retain samples from the Phase II statistical
design experiments were evaluated via the above freeze/thaw
method., The following materials were identified as affecting
the stability of the formulation. Their effects, positive or
negative, are also noted.

Lexol PG-865 (propylene glycol Negative
dicaprylate/dicaprate) emollient oil

Lexemol AS (glyceryl monostearate) Negative
emulsifier

Liponic EG-7 (glycereth~7) humectant Negative
Carbowax U400 (polyethylene glycol) Positive
humectant

Varonic LI420 (polyethylene Positive
glycol-200-monotallowate) emulsifier

Varonic LI4E (polyethylene glycol- Positive

82-glyceryl monotallowate) emulsifier

Arlamol E (polypropylene glycol-15- Positive

stearyl ether) emollient oil/stabilizer

Adol 63 (cetyl stearyl alcohol) waxy Positive

emollient/stabilizer

Cab-0-5i1 M~-5 (fumed silica) thickener/ Negative
leveling agent

Veegum (magnesium aluminum silicate) ‘Positive
thickener

Natrasol (hydroxyethyl cellulose) Positive

thickener.

Statisticz)l Design Experiment to Define Ingredient Effect

The specific effect that each of the above materials had on
freeze/thaw stability was determined via a 27-% fractional
factorial design experiment forthe first eight ingredients and a
23 factorial design experiment for the thickener system. The .
following regression eqguations define the effect of each
ingredient on the freeze/thaw stability:
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Stabilizer Freeze/Thaw % Separation Equation

o e A an - m o AP e e G G G G GG S S G Gm e G A O G s e e mm am e = e = W e
- T T T

Separation = 13.6% - 3.82% (Varonic LI4B)

k-1

- 3.6% (Adol 63, Arlamol E)

+ 2.7% (Lexol PG-865) + .9% (Liponic EG-T)

N

- .8% (Varonic LI420) - 4% (Carbowax #400)

Thickener Freeze/Thaw &

Separation Equation

% Separation = 1.98% + 2.23% (Cab-0-Si1 M-=5)

2% Veegum -~ 1,44% Natrasol - 1.71% (Cab-0-Sil*Veegum)

+ 2.67% (Cab-0~Sil*Natrasol) + .44% (Veegum¥*Natrasol)

+ B.46% (Cab-0-5i1)2

In the equations, the underlined ingredients had a significant
effect at > 95% confidence interval. A smaller percent
separation is desired. Therefore, any ingredient which
contributes to reduce the separation will have a negative sign in
the equation and those which increase the separation (decrease
the stability) will have a positive sign. In other words, more
Varonic LI48, Adol 63, Arlamol E, Veegum and Natrasol contribute
to a more stable formulation while more Lexol PG-865 and Cab-0~
Sil would make the formulation less stable.

Improved Formulations

These regression equations were wused to predict which
combination of the statistically significant ingredients would
provide the most stable formulation with respect to low
temperature stability., The formulas are shown in Figure 1V,
The Phase II formulation in triplicate (75907-11-2, 4, 6) was
included for comparison.

———————— o <sr — e s o

e e e s s
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2.2.4

2.2.5

2,2.6

Evzluation: of New Formulations

The prepared onrmulations’ were evaluated for freeze/thaw
stability (see Figure V). The Phase II repellent had 4%
separation the first cycle and 20% by the fifth cyecle. By
ccmparison, the new formulations 462-4~1 through 4 and 75907~
11-1, 3 and 5 had essentislly no separation through 7 freeze/thaw
cy2ies. The last 3 formulations are replicates of the same
forrniulation. Formulations 462-5-2 and 3 were stable through 5
cyidles, Ofthe freeze/thaw stable formulations, 462-4-1, 2 and 3
and 75907-11-1; 2 and 5 showed 0% separation after 3 weeks at
140°F., Therefore, the choice for 2 new formulation was between
462-4-.1, 2 and 3 and 75907-11-1.

From a toxicological point of view, less of 2 problem will probably
result from a change in the ingredients if they are reduced in
concentration as opposed to increasing them. By comparing the
new formulas to the Phase II formula, (75907-11-2) in Figure 1V,
one can see that for 462-4-1, 2 and 3 the concentration of 5
ingredients increase and 3 decrease with respect to the Phase II
product. Formulation 75907-11-1 has 3ingredients decreasing in
concentration and only 3 ingredients increasing. Therefore, PCP
chose formula 75907-11~1 as the new Phase III formula,

. Phase III Versus Phase II Formulation

The new Phase III forumulation was compared to the Phase II
repellent to ensure that 2 loss in aesthetic acceptability and in
DEET retention did not result because of the formulation change.
Aesthetically the two formulations tested the same with values of
11.1 + 6.2 and 11.0 + 5.0. One would have predicted that the
decrease in' Cab-0-Sil would have impacted negatively in the
aesthetic perception. Apparently the other changes in the
formulation offset this.

Evaluation of the six-~hour DEET retention for both formulations
was also positive. The new formulation retained 74.5 + 13.2%
DEET on the skin after six hours versus 70.1 + 11.0% for the Phase
IT product.

Toxicological Impact of Phase III Formulation

3M's resident toxicologist was contacted about the changes in the
formulation. In his reply (attached - Figure VI) Dr. Griffith
stated that the differences between the new Phase III formulation
and the Phase II formulation 2re, toxicologically, insignificant.

B
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2.3.1
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Phase III Formulation Laboratory Scale<=Up/Sample Preparation

The new formulstion was prepared on a larger scale in order to
generate enough materizl for additional longer~term stability
studies. ‘Samples-of this formulation were set to Dr. Raj Gupta
(LAIR) (12) 2nd to Colonel Reinert at Fort Detrick (36). The
samples were going to be used for mosquito repellency
evaluations to ensure that the formulation change did not affect
its efficacy.

Larger three thousand gram batches of the new Phase 111 lotion
were also prepared to demonstrate that the formulation could be
scale-up successfully. Colonel Reinert requested 100-150
tubes of -this repellent to be used for additional evaluations.
Therefore, 100 tubes were packaged and sent.

Environmental Protection Agency

To be able to ship the repelient lotion manufactured at
Walgreens for Phase III of this contract, the product had to be
registered with the Envionmental Protection Agency (EPA).
The registration process at EPA can take up to 180 days or 6
months; therefore, the data package for the new Phase I1I
repellent lotion had to be finalized and sent in as soon as
possible if PCP had any intentions of trying to ship the final
product by the ehd of the contract.

Registration of the Insect/Arthropod Repellent Lotion.

The bulk of the registration package for the EPA had been put
together during Phase II of the contract. However, the low
temperature instability problems of the Phase II formuiation
which surfaced after the completion of Phase II necessitated a
reformulation to obtain a new, more stable Phase III
formulation, These changes were incorporated into the EPA
registration package.

Dr. Arturo Castillo, Product Manager of the Insecticide=-
Rodenticide Branch of the EPA was contacted about Personal
Care Products' concerns on the formulation change and whether
PCP would have to do any toxicity retesting, He stated that if
the changes were small and if they had 1little toxicological
impact on the formulation, then PCP could use their Phase II
toxicity data. He also stated thatthe EPA would make the final
decision whether or not the changes had a toxicologicalimpact.
In addition, he informed PCP of a new PR Notice 86-5 that the
data package had to follow., Because of the urgency of our
application he also suggested that we hand deliver the
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applicationto the EPA. Thenif any changesnesded to be nade,
they could be taken care of right there. The registration data
package was delivered to ¥r. Tavano of the EPA on May 27, 1987
by Dr. Fraak Griffith (3M¥ Toxicolocy) and the zuthor. t was
reviewed by Mr. J. Tavano to make sure it was complete and by
Mr. J. Carleet's group fo ensure that the format was correct.
One additional form was needed which was filled out in Mr.
Tavano's office.

A receipt acknowledging PCP's request for registration of an
“Insect/Arthropod Repellent Lotion" and a "Report of Analysis
for Compliance with PR Notice 86-5" were received from the
EPA, In the latter PCP was informed that Good Laboratory
Practices (GLP) approvals prior to the toxicological studies
were not sufficient. Therefore, the proper forms, signed after
the fact that GLPs were followed, were obtained and forwarded
to the EPA. In addition, the legibility of some of the material
in a couple of studies was reported as "marginal®. They were
referring to a copied gas-chromatographic DEET analysis of the
repellent lotion which did not reproduce very well. This assay
was rerun and better copies were sent to Mr, Castilio. A cover
letter listing the corrections is attached in Appendix A, Figure
ViI.,

A copy of the registration package was sent to Colonel Reinert
and to Mr. L. Rutledge (LAIR). Also, a copy of PR Notice 86=5
was sent to Colonel Reinert.

Shipment of 2,000 Samples of Production Repellent Lotion

Personal Care Products/3M had been requested to send 2,000 2~
ounce tubes of repellent to the Army for evaluation prior to the
probable issuance of a final EPA registration number for said
product. A letter was put together explaining the situation to
the EPA (copy sent to Colonel Reinert)., Personal Care
Products/3M's position was that this shipment of product does
not go against the intent of the law. A company  can
manufacture a pesticide product at a plant and ship it back to
the parent company for evaluation. In this instance, PCP/3M
was working for the Army, under a contract, and would simply be
shipping a "sample" of the manufactured product back to the
parent company, the Army. The Army was going to use the
material for research purposes for additional, controlled
evaluations.

The letter was delivered to the EPA on May 27, 1987. No
response was received by the last week in June so Mr, Tavano
(EPA) was contacted by phone. Mr., Craig Sterling also
conkacted Mr. Tavano and a number of other people before
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2.4

permission was finally obtained to ship 2,006 samples. No
. special laveling was required on the shipping boxes. A letter
w2s enclosed with each box stating that the samples were for
research testing only.

Shipment of 38,000 Tubes of Repellent

The Phase III contract c2alls for the delivery of approximately
38,000 additional tubes of repellent lotion to the Army. To
ship these tubes a number of criteria will have to be met: an
EPA registration number will have to have been issued; this
number probably will have to appear on the package; and the
label on the tube will have to comply with 211 of the EPA
requirements and have their approval. If all that had to be
changed was the EPA number on the tubes, a pressure sensitive
lzbel containing the appropriate numbers could be applied. Of
course, this would mean re-handling the tubes which would
involve some additional expense. Personal Care Products/3M
will have to weit and see what will be required and if it is still
désired that the tubes be shipped.

Acrylate Polymer Manufacture

The experimental polymer used in the repellent lotion had been
preparedin smezall quantitiesinthe laboratory during Phase I and
Phase II of this project. The polymer required for the
Insect/Arthropod Repellent Loticn production at Walgreens
dictated that the polymer be prepared on a larger scale also.
Therefore, the polymer was prepared at Chemolite (a 3M
manufacturing plant) during the first week of June, The
polymerizations were scheduled to be run in 1000 1b. batches.

As with any nevw manufacturing procedure, the first run or two
constitute a learning process for the production personnel, as
well as a time to make adaptations in the procedure to make a
better product., Such was the case here; the first production
batch had to be scrapped. In the second run an exotherm
ocecurred and polymer with a 3300 ¢ps. viscosity was obtained.
This was a little below the visiosity specification; so the
polymer was set aside for future disposition. The third
production run went very well, The reaction exothermed in a
very controllable manner and was complete after a conversion
of monomer to polymer of greater than 99.,5% was obtained.
The final polymer diluted in the lavoratory to 25% polymer in
DEET gave a Brookfield viscosity of 5550 ¢ps. The target was
6000 cps. with an acceptable range of 4500 - 7500 cps.
Unfortunately, the lot was mistakingly diluted to 21.66%
polymer because of problems associated with an in-process test.




R Yilhdid

-

A~

2.5

2.5.1

However, 2aslong as'the percent polymer was known this was not
2 problem since the polymer was zlready shown to be within
specifications. )

Approximztely 2000 1bs. of the polymer was shipped to
Walgreens in Chiceago for the compounding in the
"Insect/Arthroped Repellent Lotion."

Repellent Lotion Manufacture

A meznufacturing process for the production of the
Insect/Arthropod Repellent Lotion based on iaboratory
experiences appeared in the Phase II Technical Dats Package.
This processin turn was adapted to production equipment by Dr.
P.K. Sundaram (at Walgreens). The major concern in scaling-
up a process such as this, was whether or not the different
kettles, mixers, homogenizers, etc, used in the production would
drastically affect the final product. That is, would the
production lotion be &as good as the 1laboratory 1lotion?
Hopefully, it would be better.

Pilot Batch (100 Gallons)

The initial production of the répellent lotion was scheduled to
take placein a 100 gallon kettle, This size was chosen because
it was intermediate between the 3 gallonlaboratory batches and
the 1000 gallon production trial batch to be run later. If any
problems in the process were encountered, the appropriate
changes could be made in the manufacturing process prior to the
1000 gallon batch. In addition, if the product turned out to be
unsatisfactory thern a smaller amount of material would have to
be disposed and then another pilot batch could be prepared.

The 100 gallon pilot batch was run on July 6, 1987 at Walgreens
in Chicago. The manufacturing process went very smoothly.
The reverse blade agitation in the kettle gave excellent mixing
and as a result the final Insect/Arthropod Repellent Lotion
looked very nice. A yield of 102% of homogenized lotion was
reported (see attached Appendix B Pilot Batch manufacturing
records). Thelotion had an average DEET content of 34.7% and
a lotion viscosity 163,000 (#TE € 0.6 rpm) (21,600 cps -# TB € 5
rpm). The specifications are 31.58 to 36.75 percent DEET and
150,000 -~ 250,000 cps respectively. The viscosity of the
lotion will probably increase some with time. A copy of the
certificate of analysis for the lotion is attached at the end of
the Pilot Batch manufacturing process in Appendix B. The
lotion was released for packaging.

- 10 -
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Production Trial Batch (1000 Gallon)

( 2.5.2

The minor manufacturing process improvements suggested in the
pilot batch were incorporated into the process for the 1000 gallon
production trial batch. Again, a different kettle and different
stirrers, etc. would be used for this larger batch as compared to
the pilot batch., 1In addition, it would take more time to heat this
larger batch up to temperature and conversely mcre time to cool
the batch. Would these as well as the other changes affect the
final product? ' ‘

The production trial batch was run at Walgreens on July 27, 1987.
The preparation of the water and the o0il phases for the
formulation went very smoothly. However, a problem was
encountered when the water phase was added to the 2il phase.
Usually this addition was done with the agititators (stirrers)
turned up very high, to get efficient mixing. This was what the
manufacturing process specifications requested. The equipment
configuration dictated that the stirrers be turned off during the
addition of the water phase to the o0il phase.” When the addition
was finished, they were turned back on and the process completed.
At the end, just prior to homogenization, the final formulation did
not appearto be as creamy as the pilot batch., For this'reason the
pressure on the sonatator was increased from 400 to 800 psi and a
smaller orifice was used in an attempt to improve the appearance
of the formulation. These changes did help the production trial
batch lotion but it still was not as nice as the pilot bateh. The
final lotion did meet all of the release specifications with 35.3%
DEET content and a viscosity of 222,300 cps.

A copy of the certificate of analysis is attached of the production .
process (Appendix B). The yield for the manufacturing process
again was 100%.

The production trial batch was released for packaging.

Manufacturing Clean-Up

The repellent lotion is a tenacious product by design when placed
on the skin., It is also a hard product to clean from equipment.
Walgreens experienced a clean-up problem for both the pilot and
the production trial batches.

A procedure to clean the production equipment was developned in
the lab. It consisted of heating an aqueous 4% solution of
"Alconox" (Alconox, Inc.; New York, NY 10003) to 80°C for 30
minutes, The kettle wasthen rinsed with hot waterto remove the
soap film.

-1 -
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2.5.5

Accelerated Stability Testing of ‘the Manufactured Lotiens

Accelerated low-temperature stability of the pilot bateh and the
production trial batch was determined by subjecting samples of
the formulations to freeze/thaw cyecling with centrifuging
between to accentuate any separation. The data is in Figure
VIII.

Ons can see that the pilot batch had freeze/thaw stability (0%
separation) very similar, actually better, than the laboratory
prepared Phase III formulation. By comparison the production
trial batch formulation was not quite as stable with a separation
of 3-4 percent, The encouraging thing wasthat the separation of
the latter did not increase as additionzal freeze/thaw cycles were
run. In addition the latter was definitely more stable than the
Phase II formulation.

The pilot batch formulztion was as stable as any laboratory
prepared product. The production trial batch formulation was
not quite a2s stable as hoped, but more so than the previous Phase II
formulation.

Production §g__tggary and Proposed Recommendations

The pilot production batch of the Insect/Arthropod Repellent
Lotion went very well at Walgreens. The final product looked
very nice and met ?Personal Care Products/3M's freeze/thaw
stability criteria. This demonstrated that the lotion could be
prepared on a larger production scale satisfactorily.

The larger scale production trial batch appeared to go nicely also.
However, the lotion from this batch, while meeting all the
specifications etec, was not quite as nice as the pilot batch in its
appearance and in its freeze/thaw stability. These differences
are probably do to the fact that the kettle agitation was turned off
when the water phase was being added to the 0il phase. This was
contrary to the written procedure in the manufacturing
specifications and contrary to the acceptable procedure for
making a good, stable emulsion.

Personal Care Products/3M recommends that the 1000 gallon
manufacturing process be repeated as a second production trial
batch prior to letting this product out for procurement for future
Army needs., In a situation like this, where it is realitvely
certain that good product will be produced, Personal Care
Products/3M would normally have the product packaged. Then
the material would be sold if it was acceptable.
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2.6.1

A more economical approach to demonstrate that acceptable
material can be prepared in the 1000 gallon kettle would be simply
to manufacture 800 gallons of the lotion and then store it in 55
gallon drums.

This bulk Stored lotion could be packaged into tubes with EPA
approved labels at a later date.

A cost proposal has been put together covering a second

production -trial at Walgreens in which the lotion would be bulk
packaged. It is attached in Appendix D.

Final Manufacturing Process Specifications

All of the recommended changes suggested by the pilot batch and v
the production trial batch have been incorporated into a final
manufacturing process, It is attached in Appendix B.

Packaging.

The 2 ounce, olive~drab, high density polyethylene (HDPE) tube
was the preferred package for the insect/arthropod repellent
lotion at the end of the Phase II contract.

Dispensibility

During the interm between Phase 1I and Phase III the percent
dispensibility from the HDPE tube was questioned. It was felt
that a higher percent of the formulation should be dispensed.
Additional studies were conducted comparing both the Phase I and
Phase II formulations in HDPE tubes and LDPE (low density
polyehylene) tubes. From the data in Figure IX it can be seen
that a slightly better dispensibility was obtained from the more
pliable LDPE (92.1%) than from the HDPE (88.9%) tubes.
However, dispensibility is not the entire story for tube
construction. Whenthelongterm aging data of the lotion in both
tubes are compared it can be seen that there was alower weight
loss from HDPE tubes (1.8%) than from the LDPE tubes 5.2%. (See
Figure 1II),

Based on these comparisions the HDPE tube was still the tube
construction of choice for Phase III,

-13 -
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2.6.3

Label and Tubes

The U.S. Army requested 2000-units of packaged product from a
manufacturing run be shipped to them for evaluation in the
field. The product was to be received by July 1, 1987.

Obteaining the tubes necessary for the production Jotion took a
little longer than anticipated. The problem appeared to be the
number of times that the label copy for the silk-screen printing
had to be sent back and forth between 3M and the tube
manufacturer for corrections., This caused a delay in tube
manufacture and necessitated a contract modification on the
shipment of the 2000 samples to the -Army fre.m July 1to July 13,
1987.

After the above there are still corrections that need to be made
on the label. The word (cream) following "Insect/Arthropod
Repellent Lotion" on the front label was suppose to beremoved.
The Skin Application "directions" were suppose to be in larger
print. There is ample room on the back of the tube to do the
latter, Also, actual numbers will have to replace the XX's for
the following items: :

68U0-00-XXXXX

TYPE (XXX)

Federal Specification XXXXX
EPA Reg. No., XX

EPA Est. No. XXXX

In addition the EPA is reviewing the "draft label" to ensure that
it meets all of their criteria. If they require any changes,
these also will have to be made to the "final Label."

Pilot Batch

The 2000 requested samples for the Army were obtained from the
100 gallon pilot batch. They were filled on an older (KALEX)
filling machine., The cosmetic appearance of the final tube
seal was not as good as it could be, It was wavey in appearance
and puckered the tube near the seal, In addition the front and
back 1labels weren't centered very well, Personal Care
Products was informed that these faults would be corrected on
the 1000 gallon production trial bstch.

The filled tubes were sent to the following addresses:
800 tubes President
U.S., Army Armor Engineer Board

ATTN: ATZK-AE-EN (Capt. Lee)
Fort Knox, KY 140121-5470

- 14 -
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.400° tubes ‘Mr. Karl :Schreck
Insects Effecting Man and, Animals Research
Laboratories
P. O. Box _14565, USDA
Gainesville, FL 3260%4

00 tubes Commander

' Letterman Army Institute of Research
Dept. of Cutaneous Hazards
ATTN: SGRD-UL-CH (Mr. Louis C. Rutledge)
Presidio of San Francisco, CA Q4129

100 tubes Product Manager for Arthropod Repellents
U.S. Army Medical Material Development
Activity
ATTN: SGRD-UMB (Col. Reinert)
Bldg. T-622
Fort Detrick
Frederick, MD 21701~5009

300 tubes 3M

Production Trial Batch

The packaging of this product on 2 new filling machine proceeded
very smoothly. The labels on these tubes were centered properly
and the tube seal was very nice, The only problem encountered on
a few of the tubes was a V in the sealed end T™F——.
This was caused by the tubes being slightly too short. Therefore
the specifications for the tube will be increase 1/4" in length to 3
13716"., These filled tubes will be stored until a suitable
disposition can be decided upon.

The packaging specifications are attached in Appendix C.

Technical Data Package

A Phase 111 Technical Data Package was put together for the
manufacture of the Insect/Arthropod Repellent Lotion. It
included the manufacturing process, quality control and
specifications for the manufacture of the repellent lotion,

Production Plan

A production plan .which contains all the time-phased production
actions will be sent separately.

- 15 -




( , 2.9 Premanufatturing Notice

A premanufacturing notice (PMN) for the EPA will have to be put
together on the acrylate polymer in DEET before this ingredient
< can be used for a non-research and development use. VUse in a
commercial product would constitute such a use,

[ \ The process of putting together 2 PMN will take up to "six (6)
. months" to finalize. This time frame has to be taken into
consideration when any 3M "Insect/Arthropod Repellent Lotion"is

3

% ordered in the future,

-

' 2.10 Extended Shelf Life Studies

. -

y The Phase III contract was extended in response to a request from
the U.S. Army Medical Research Acquisition Agency to modify 3M's

; proposal for extended shelf life studies of the Phase III production

formulation dated January 23, 1987. It was specifically

requested that all testing proposed for the three month and the six

month time intervals beremoved and then added as an extension to

the current Phase III contract. The proposed extended shelf life

study would include only the studies conducted at one, two, three,

four and five year intervals. Figure X lists the stability tests,
( ‘ aging conditions and time frames for the studies.

2.11 User Training Package

The detailed training package developed during Phase II for
procedures, techniques, amounts of repellent formulations to
apply, safety considerations, etc. for training the user was
refined after the "Draft Final Report" of Phase II and the changes
were included in the Final Technical Report for Phase 1II,

3.0 SUMMARY

A low temperature instability problem surfaced in the aging
studies of the final Phase II Insect/Arthropod Repellent Lotion.
Those ingredients which contributed positively or negatively to
the formulation stability were identified via freeze/thaw studies
of retain samples. Once identified the relative effect of each
was determined via statistical design experiments. In this
manner an improved Phase III formulation was defined which was
far superior in its low temperature stability. The changes in the
new formulation were kept to a minimum in order to have as small
of a toxicological impact as possible.

- 16 -
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The Phase III formulation was as aesthetically pleasing as the
Phase II formulation. In addition the new formulation retained
slightly more DEET on the skin via the 6-hour DEET substantivity
test.

The Phase II EPA data package was changed to reflect the
differencesin the ne.w Phase I1I formulation and to conform to the
PR Notice 86-5. Dr. Frank Griffith (3M Toxicologist) stated that
the differences were small and were toxicologically insignificant.
The EPA will assess the changes and make the final decision of
whether or not PCP/3M will have to do any additional toxicity
testing. The data package was submitted to the EPA on May 27,
1987.

The acrylate polymer used in the Insect/Arthropod Repellent
Lotion also had to be scaled-up from 1laboratory size ¢to
production. This was carried out at Chemolite, a 3M
manufacturing facility in early June. As with most
manufacturing process scale-ups, a learning curve is usually
encountered and this turned out to be the case here, By the third
production run most of the problems had been worked out and very
good polymer was finally prepared. Th2 only glich occurred with
a new in-process test to measure the percent polymer in the
solution. It gave erroneous results causing the polymer to be
diluted to 21.67%. However, aslong asthe percent polymerinthe
solution was known this was not a problem.

The acrylate polymer as well as the other ingredients required to
prepare the repellent lotion were received by Walgreens in
Chicago. Difficulties in obtaining the labeled tubes caused the
production to be postponed until the 6th of July. The first pilot
batch of the lotion was 100 gallons. The formulating process
went very nicely. The final product met all of its specifications
and was released. Two thousand units of this product in 2 ounce
HDPE tubes were packaged on an older filling line. The labels
were not lined up on the tubes as accurately as they should have
been nor were the tube seals as cosmetically acceptable as they
could have been, The vyield on the formulation process was
recorded as 102%. A realistic packaging yield was not obtained
because only half of the lotion could be packaged because of the
limited number of tubes on hand.

The 2000 samples were sent to five different locations for
additional field evaluations and other tests.

- 17 -




After the initial pilot batch, a 1000 gallon production trial
batch was prepared. The process went okay; however the final
lotion did not look as good as the pilot batch lotion. Later it
was learned that the agitation in the kettle had been turned off
during the combination of the water and oil phases. This may
explein why the formulation, was not as smooth as the pilot
batch. As before the yield for the production trial batchlotion
was 100%. The lotion met 211 of its specifications. It was
packaged on a new IWKA filling line into the 2 ounce HDPE tubes,
The seal onthe tubes was very nice this time and the labels were
aligned perfectly. The packaging yield was G4,0% acceptable
tubes, 4.5% destroyed tubes and 1.5% of the tubes unaccounted
for.

Freeze/thaw stability studies were run on the production
repellent lotions. The pilot batch lotion was as stable as any
lsboratory prepared lotion, while the production trial batch
lotion had 2 - 4% separation after 7 cycles. The o0ld Fhase II
formulation had 20% separation by the 5th cycle.

In addition, 2 technicel data package was written covering the
production, quality control and specification for the
manufacture of the repellent lotion.

4.0  CONCLUSION
The EPA registration data package for the new Phase III
Insect/Arthropod Repelient Lotion has been delivered. A
Technical Data Package for the production of the repellent
lotion has been written as well as a Production Plan.

The scale-up of the acrylate polymer, used in the lotion, went
quite nicely after the inital runs. As with any polymerization
it has to be monitored quite closely during the keyreactiontime
period. Very few problems should be encountered with this
process in the future.

Two production batches of the Repellent Lotion were prepared
by Walgreens., Inthe pilot the product obtained was very nice;
however, it was packaged on an older piece of equipment and the
cosmetic appearance of the tubes was not as good as it could
have been. In the production trial a miscommunication
resulted in repellent lotion which wasn't quite as good as the
pilot batch., The lotion met 2ll of its release specifications
and was packaged on a new filling line. The finished tubes
were very nice.

-18 -
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It has been demonstrated that the repellent lotion can be
( , prepared and packaged satisfactorily on a production scale,
° ' What remains to be demonstrated isthat these two functions can
be accomplished for the same production run. 1 don't see this
as a serious problem. I believe that good repellent lotion can

be prepared and packaged on a production scale,

\“
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FIGURE 1

PHASE II REPELLENT FORMULATION STABILITY

Viscosity (cps)

153,000
134,000
122,000

373,000
315,000
311,000

113°F - 3 Months

Freeze/Thaw

49-47-4
49-52-1
49-52-2

35°F -~ One Month

511,000
589,000
661,000

357,000
415,000
304,000

425,000
300,000
410,000

- on e o ou o=
- e wn - oe o

PH

~
*

N =
NN O

- on o -

9% DEET % SEPARATION % WEIGHT LOSS
(38.2) 0 Q
(38.2) 0 0

{38.2) 0 0
39.9 2.0 .2
38.6 0.0 .2
40.0 2.0 .2
38.3 0 .5
38.5 0 .7
38.5 0 .7
42.0 0 2.1
38.5 0 2.0
41.2 0 2.0
— 23.3 0
——— 23.3 0
— 23.3 0
39.9 2.0 0
37.4 7.7 0
36.8 9.0 0
——— 12.5 0
—— 12.0 0
——-- 12.5 0
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FIGURE II*

PACKAGE AGING DATA

PACKAGE . PERCENT WEIGHT LOSS (2 MONTHS)
COMPOSITION ROQM_TEMPERATURE 120{o}F
LDPE 1004 overcoat 4% . 7.6%
LDPE Phase I tube
1004 overcoat .3% 5.6%
LDPE UV; TP-46 2% 5.2%
HDPE UV; TP-46 .1% 1.8%
LDPE = low density polyethylene
HDPE = high density polyethylene
(-
* Figure XXX from Phase II Final Technical Report
f{‘
E\«
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C.A. Sterling - Personal Care Products - 230-25-06
N. A. Randen - Person Care Products - 230-25-06

F. D. Griffith - Medical, Toxicology Services - 230-25-06

Potential Toxicity of Arthropod Repellent Formulations

April 2, 1987 (Formulation Corrected June 9, 1987)

SM

It is my opinion that the differences between Formula 1

and Formula 2, below, are toxicologically insignificant.

The changes are small ratio differences of minor
constituents which are common cosmetic ingredients.,

Ingredient

Cabosil M-5
Varonic L1420
Varonic Liug
Lexemul
Carbowax 400
Liponic EG-7
Veegum )
Natrasol 250H
Lexol PG 865
Waxeno!l 816
Arlamol E
Adol 63
Polymer *
DEET *
Cermaben 1l
Water

FO& WAL
FDG:bh (TS84 2.6)

* Corrections

Formula 1

® @ e e o ® s O @ e o
O WX NDNNUMTININDVDOOOMON
WO uUMTNOOOhooNhWwwumin

MO OO WOONOIE 40N

35.00
0.22
To 100%

Restricted

Wb Feguns T, Wioneh, 1757 Tl Vg, s -
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Formula 2

1.64
0.65
1’65
1.55
0.98
2.26
0.70
0.50
2.41
0.65
2.20
2.20
5.83
35.00
0.22
To 100%
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FIGURE Vil

Personal Care Products
Consumer Specialties Division'3M

3 Center
St Paul, Minnesota 55144-1000
612/733 1110

July 20, 1987

Dr. Arturo Castillo

Environmental Protection Agency
Registration Division (TS-767C)
Insecticide-Rodenticide Branch/PM Team 17
401 M Street S.W,

Washington, DC 20460

Dear Dr. Castillo,

Consumer Specialties Division/3M has recently filed an appli-
cation with EPA for the registration of our Insect/Arthropod
Repellent Lotion. In response we have received an EPA File
Symbol/Registration No-58007-R. In addition we have received a
"Report of Analysis for Compliance with PR Notice 86-5" dated
June 3, 1987. While the noted corrections stated in the letter
were suppose to accompany “future data submissions", we thought

it prudent to submit them now,

Firstly, new compiiance with Good Laboratory Practices Standards
statements have been obtained. These were signed after the com~
pletion of the studies as opposed to those in our original appli-
cation which stated that the GLP standards would be followed,
Three copies of the following statements are enclosed:

MRID 40214902 Volume 3 3M's Insect/Arthropod Repellent
Lotion (35% DEET) Acute Oral Toxicity - Rats

3M 60405110-00003.

MRID 40214903 Volume 4 3M's Insect/Arthropod Repellent
Lotion (35% DEET) Acute Dermal Toxicity

3M 60405111~-00003.

MRID 40214904

MRID 40214905

Volume 5 3M's Insect/Arthropod Repelient
Lotion (35% DEET) Primary Eye Irritation
- Rabbit

3M 60405113-00003 and 3M 60405113-00064.

Volume 6 3M's Insect/Arthropod Repellent

Lotion (35% DEET) Primary Dermal Irritation

3M 60405112-0003

- 27 -




Dr. Arturo Castillo
July 20, 1987
Page 2

Secondly, the Data Requirement on the title page of MRID
40214901 Volume 2 - Product Chemistry Data Requirements for 3M's
Insect /Arthropod Repellant Lotion has been changed from 40 CFR
Part 158.120 to Guideline Numbers 61, 62, 63 as requested.

Thirdly, the legibility of some of the material in MRID's
40214902, 40214903, 40214904, 40214905, and 40214906 was reported
as marginal. The only page I could see which was hard to read
was the assay of the active for the formulation, attached as page
3 of 3 in the confidential section of these studies. This assay
has been re-run using black ink instead of blue. Three copies
for each study are attached.

Fourthly, the only comment not addressed herein is for MRID
40214904 wherein & repeated washed primary eye irritation study
was attached to the original study. It was stated that these
should have been bound as separate studies., If this is a major
problem I can go ahead and do this and resubmit these as separate
studies. Please let me know.

And finally, the letter attachment to the letter to Mr. Tauano
comparing 3M's Phase III formulation with the Phase II formula-
tion has been corrected to show that there is only 5.83% acylate
polymer in the formulations and not 23.33% as shown. Three
copies of the correct form are attached.

It I can be of further assistance please let me know.

Sincerely,

Neil A. Randen
Research Specialist

NAR/cab

Enclosures

_~— - - e .
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Figure VIII

PERCENT SEPARATION VIA FREEZE/THAW CYCLING

Formulation Freeze/Thaw

1 2
CHPT7 (Pilot Batceh) 0 0‘
CPP7 (Production 2.9 2.2

Trial Batch)

Phase 1I Formulations® 4,0 7.0 16.3 16.7 20.0 22.0 -

Laboratory Phase IIIx* 0 o1

* For comparison

Cycle Humber

fwe
j &=
[
{on

3.4 40 4.1 4,0

(BN

¥% For comparison, Laboratory betch with same composition as

production batches, Mareh

- 29 -

Monthly Report.




Formulation

Phase
Phase
Phase
Phase

Phase

1
I
1
II
II

FIGURE IX*

DISPENSIBILITY

Container

LDPE

“Cutter's" Bottle
"Off" Bottle

HDPE

LDPE

% Dispensed

89.2%
88.7%
88.6%
88.9 + 2.5% n=5
92.1%

* Figure V, March 1987 monthly report, Phase 11l
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Appendix B

5.2
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FORM 1224 jRev 11786)
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PILOT BATCH

PAG

E 1 ol

LS2% i

WALGREEN LABORATORIES, INC.

34_INSECT/ARTIROPOD REPELLENT LOTIONM WPN

20186

TUTLE

4
O Y

FORM & MEASURE Cresn

400 Kg. (394 L.)

DAT” a0

15SUL__3Y,

//X SUPEUSEDES
M/ﬂ@ ﬂ///

£D 6-30-87

DATE: 7/!/-(]7

CONTROL NO.

B

CHB 7

REPRODUCTY

ORDER NO.

APEROVED 8Y:

74:97

— mJ/— DATIE:

- ]
ON CHECKED BY: / M MM— DATE:

2-4-§7

FORMULA NO.

AMOUNT -

MATL O.K,
ALC. REQ.
ALC. %
SERIAL NO.
CODE NO.
w.0. NO,

Wofrt. amiré

VN OWPR INGREDIENTS

QUANTITY

INGRED.
CONIROL
NUMBER

ADD } CKI .
BY By

cxo
BY

MSRD
BY

‘Pate & Tine BgICh Started: “f-"7-W" .

PART 1: Place in a .60 gallon Groen tilt ketlle

equipped with o propeller type mixer:

0"’

Kettle Used: =t \ v{)ﬁ‘m

Mixer Used: o~

Checked for.Cleanliness By: M&MW

Date & Time: 1-"1-8 "1 }OJf)mv)-&M

TCays 1187

Dato & Tine Added:

10531C| Purified Water, U.S.P./H.F.

143.8 Kg.

35.95
Al onaTH

(144 L.)

D4 0

Add wi thoud mnng. fo the water:

(38 Gal.)

g

Y TS L P L Y CTY]

'fu:jl_ﬁ, " oy phigus .\h-un Diaxide (Cnb-0-5%1 H-%)

6.560 Kg.

CIIG] (KH13

-

ERU)

I PV 275 Ay M{LA___.‘%({«M 71 h /27

Slowly starl Lo nix.

Z4) N
AN,

27767

Wash the walluy of the kettle with a small

-~

MNALG=27
LA anount of Purified Water, U.S.P./H.¥F. (WPR

10531C).

Increase tho specd of the propeller mixer so

that the bateh i3 mixing thoroughly.

Add while mixing:

Dote & Time Addition Started: . 1 - }%7

HedS ha4

e

e

fe
£

2.26 Polyethvlene Glvcol (7) Clvgeryl Bther

9,040 Kg,

=5
A

CBo0TG7T

11318
(Liponic EG-7)

-
-
e

Polyethylone Glycol (8) (Carbownx 400)

0.98 10%84

3.920 Kg.

CrBAIbL

=

=t :t_
A

3

2,800 g

0.7 12929

Magnesium Aluninum Silicate (Yeeeunm)

; Date & Time Addition Completed: 1:'7-3'7

L~

P—

1145 Am
/ J foaul o

Now hoat Port I to 4B° -~ 09 C,

500 €, whilo mixing,

mainteining the temperaturee«no hisher thayp

43

T~ \aim
)

Date & Time Heating btarted' 7—7 57 -2

o

Date & Time Mlesti

TF =57 ~afo FA
.——gyou—-

/e Y47
7Y

Final Temperature Attasined:

72771l
\Y/i% bt

Mnintajn Part 1 a4 400 - 500 C,

with :
—AET%;

congland mixing.uniidl ready to

Part 11,

Y agdes_lo

.1__|l A an

PANT 31J: Place in ¢ 120 gallon

Groen xetils

uquipped with sveep getion wmixi e ond _nide

il =ﬁl[q)% ﬁwl@h M

Do l‘ﬂ paras

I

Kattle Umd.//"/ 7”11‘;""13- /]‘“ N

LS.L.BV' N\ IMW/W(/

Chaoked for CLooTiors Topee=

hn {Q_.j Tue: 7 / e

2 7 N
NOTICE: ANY PEKSON INUTIALING WORK DOKL, MUSI AHlQ

N‘g—_\\“

MR SIGNATURL TO LITHER THIS PAGL OK THE LAST PAGE.



e m— - .-
et e i e

=, AORMI22Z Rev. W/BS)

_PILOT BATCH o2
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ol 6 WALGREEN LABORATORIES, INC.

‘TI!LE

C 3

3¥ INSECT/ARTHROPID REPELLENT LOTION whN

Wiy 400 Xg. (394 L.)

FORM. & MEASURE Crean

20186

CONIROL NO.

CHB 7

S Nt St ety o

———

Pba  sorrep  6-30-87 zyzasmzs /
/ 77
sl ﬁﬁ ) -
- ’ MATL O.K.
Amzovw BY: ,,..Z f DATE: #*é —-97 ALC, REQ.
x! ! - ALC. R
I‘PRODUC"ON CHECKED BY: AA- DATE: 2 "‘6 d’? SERIAL NO.
o I CODE NO.
__ ORDER NO. AMOUNT ] FORMULA NO. w.0. NO.
. INGRED.
LEN | wey INGREDIENTS QUANTITY conrzor {mso| cxp | aoD | Cr
nusees ey | ey Jax | &
S - ]
- B DEIE & 1ick X3citioh Stacied: _’t:mﬁf i
- ] R E]) g 1
- 26.5¢ | 12055 E5TT-5Y 7.5 LUic YETI0 i50-054yL 107.7 XKg. CEood 167 ISR IZ1Z
- AcTylate:Stecryl Rethscrylete:Acrylic Acia i R
- Terpolycer-Z21.00% 1n Deet
AT .t ')
—~ TEcDUCk 13.91 10553 K, R-Diethyi-F-1oiucziae (Bur Dietnylicluanide 55.6 kg. CHLIGT ARSI =<
- _p(,‘-\‘ GS5E Kot 15o=er Hiniktz) - el M
— L ]
N - o
s & Date & Tice AdSation Cozplelnd: gf]fgz__tg_Sfiﬂ
- IO YVZI) inwdi . : (i
- : 0% 0 12 [ Begin to £ix Part II with swvecep sction mixing
- £ ’J:j “] &nd _side scrapers at a slov speed.
- ML Sveep Action Mixer Smeed Se:tine: (p,> .
- - Eeet Part 17 to 59° - 619 C. ruistsining
= the teaperatvre no hipher thon 610 C. while
{{ - 23 xing. -
- Dute & Tine Hesting Steriuvd; IDSPH 161
i .—_Dnte & Tice Meating Completed: ) &Y_J—T‘_’g_ph .
i Finol Tepporatura Attsined; % ___C_____
: . Ahdd cerefullv while cixing:
Date & Time Addition Started: 7 l1ind 173504
= = - Jl'l 2431
1.65 12931 | Polyethylene Glvcol (82) Clyceryl. 6600 ¥z C77576h MHISLudMR 1=
. Monotasllowate (Varonic 1148) i
- I AN
0.65 [12930 | Polyzthylene Givcol (200) Glvceryl 2 f00 vp ClI6Z VMR Sw 1R (-
Bonotallowate (Vuronic 1.1420)
}ll!
1.55 {11317 | Clycery: Stearate/Sodiun: Loury] Sulfate f.200 Kg CTBMICZ MK 1aW |2/t
(Lexemui AS) § )
. - I S I ‘
2.41  |11315 Propylene —’i‘.lycol Dicaprylate/Dicaprate (Lexol 9.640 Xo BTN VA _5-3.11 -
PGB65)
0.65__[13000 [ Catyl Paimitate (Waxenol B1G) 2.600 Xz. CIBIeT [t Sl A
_ )
2.2 16026 Poly propvlene Glycol (15) Stearyl Ether 8.800 Ko Cailjo? ] SW /Aot
- | {(Arlamol E)
3 i ..
2.2 10046 | Cetyl Stearyl Alcohol (Adol 63) A.800 Ko CRITLL i§7ﬁ owl. | S
- - ) z ;L :
Jate & Timo Addition Completed; 7/2/¢7 —2098 A% . -
< ik < T
4 Malngaining the temperature of Pari LIL4At o~ 4,,% Y3 ’1{,}3
/n’/h o 590 —‘012\2;; miy_until »11 the addes - lh\;‘& {;l'//‘; ! "
X -~ ingredientdwqre completely dissolyed and_mived ] TR o A e |
(Aj 4 ({111 I T Y S 2 < Ay 2K i "
- |ﬂ"’ < PR AT U \
il Date & Timo Part II'Cbnggfif;v DManolvag '
N/ and Unifom;_A — a yd
A AT LN DO S ies-~ogains T 77 77
g . — LS YA,
(7l NOTICE: ANY PERSON INITIALING WORK DONE, MUST AFFIX THEIR SIGNATURE 10 EI IlER THIS PAGE OR HIE LAST PAGE.




Add Wen 12098 divectly mio 120 Gallon Bioen
Keftle- Now vsing same conlaiviey which was vsed

10 weigh 1208 , we\gh out” WPN 10534, motmg Sulg
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PILOT BATCH
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WALGREEN LABORATORIES, INC.

ORM 1224 {Rev. T1/B6} PAGE 13 of ¢
‘. 2 CONTROL-NO.
UTe 3¥_INSECT/ARTHROPOD REPELLENT LOTION . WPN ___ 20186 .
Quf _v_400 Ks. (391 L.) FORM & MEASURE__Crosm CHB 7
DATE - ~r1ED __ 6-30-57 /-PERSEDES
cssuz{ s =4 Wi / DATE: 7//£7 1 ox
MATL O.X.
APPROVED BY, OMI/{AU‘%,V[LL DATE: *(1’ 4? 7 ALC. REQ.
AtC. %
REFRODUCTION CHECXED BY: d /Z;v DATE: "'é ’27 SERIAL NO.
o CODE NO.
ORDER NO. AMOUNT FORMULA NO. w.0. NO.
. INGRED.
r 8 74 WPN INGREDIENTS QUARTITY CONRTROL {mMSRD] CKD § ADD } CKD
v NUMBER | sy | BY | 3Y | BY
. 1 n . cnl . =
- Heat Part 1Y to 81V - &3V €. slong with W oty 2L AU s A sl ysmp
Ty . coderatc egitairon seinteining the tesperature LA AL At r ke A
sV / ; J | "m0 higher ihsn 537 C. Forweiwero—tant P ],_,!,_'Lfl;,';:l"f). Ras- gl T ng /ERYA
e it WL ===k d AR A/ A
j gt V/L75d ” A | anudliA ol JZ77 L1k it/ P
sXil J—o 57 . Sweep Action Mixer Speed Setting: , [} ~7 ., 94 - lv d
K _ Dste & Tice Heating Started: 7/ /67— SIS \ z S ler, 7N 2%
——a o -1/ Date & Tize Reatang Cocpleted 7/ /57 - o=ob~?  ~— ,/ [ - t i 35
— LN 9_& T ,— finel Fespovature Atjuined: &/° < K rP/]II] o Oy -
L2 L™ 2] (G5 e U
Y Nl 14
bLla] 171
1i%1 Date & Time Addation Siarted: 7,‘1/37 245 PH
‘l‘] l/ r-3
0.5 11516 CcYlulose, 2-Hydroxy Bthyl Bther (liatresol 250 2.000 Kg. C7A7167 1A REA< 1L Q <
i) i
- Taie & Tico Addition Completed: JJ7/B7 2.5 ,
< .= 737
'—‘( Tl < /,/ZD H Hix Part 11 until n good disperaion is
&I~ 1A oblelned, about JU £xovlos. /& arirmre. 200 <
3-7- [
3 i ~1] Hixing fice: R50p~7to \3 05 P~7 .
‘Date & Tice Part 1l io Unitommly and ¥ell
Tispersed: 7]7/g7 30 P
Ircrcase Part il nixing to give rapid :
2gitation.
Z
Sweep Action Mixor Speed Setting: /4% :
¥ith Part il at €1V - 539 C. slowly edd )
Part T.. .
Hohoat Part II if necessary to U19 - B39 C. :
. H
lnitial vemperature: (33 !
Dile & Time Ra'eg}nu 11 Nec( snury 1
StorEed: X
DElG & Tine ﬁdneu fi Neccs.!ﬁry . .
Conpleted: /{ZX'W P ;
Fiiiol Teoperulure Attaineds: U‘ijpf-é«
B 4 B
Date & Tige Part I Agdition Started.7/7/§7, 707 i )
Date & Timoc Pari I Addation Completed: /77 #22 A7 VN1 S ;
ik 7 ¥ Godal Zenball v OV . N
Rinse Parl I kotile with a scall amount (less ([ D F . f (o bidnd Vi e Tlp 87 -8B 0o
thun_ I gallon) of Purified Vutar, U.S.P./N.F. |\ N fr < Zog o Abde
(WFR 10531C) and add the rinsings to the batcnyl\ S/a f /' 7-18PV-U3Foryr @
- {coobined Parts I & 11). s U P =T Y W Ly Aozl
T [t P sy
- i{\ Mix tne batch for 20 ninutes at 819 - 839 [_Eox fgi (2 .
— g ~ c. - )
— - > /o,,/ ALY/ ]
Rixing Tixe: a8 P to  #Hok PA X 0
: V qd51A0 _nit.
17%

NOTICE: ANY PfRSON INITIALING WORK DONE, MUS] N'HX THEIR SIGNATURE TO EITHER THIS PAGE OR THL LAST PAGE
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ORM 1224 [Rev. 11/8

8]

PILOT BATCH

PAGE 4 of 6 WALGREEN LABORATORIES, INC
° CONIROL NO.
TITLE _%¥ INSECT/AL:4iliOPOD REPELLENT LOTION WPN 20186
avd sy 400 xg. (394.1.) FORM & MEASURE_ Croam
DAl ~OriED __ 6-30-87 ﬁ SUPERSEDES é
|ssuzt\_ / // ﬂ/ DATE: 7// 7 .
MAY'L O.K.
APPXOYED BY. /— DAYE: 77—@—2 7 ALC. REQ.
i ¢ AlC. %
2
REPRODUCIION CHECKED BY: aLv DATE: 7 -6 ¥ 7 SERIAL NO, -
CODE NO.
ORDER NO. AMOUNT FORMULA NO w.0. NO.
INGRED,
¥R | weN INGREDIENTS QUANTITY CONIRGL {mseo| cxp | ADD § cxo
NUMBER BY BY 8Y Y
¥Yorce codl the flatan vitn cixing to (v -
397 C.
Adjust the pixing =speed while 10rce cooling to
caintain &n egeguate £1xing action. Avoia tne
Cntrapzent of air.
1)
Sweep Action Mixer Spesd Settine: _!i__
Initiuli'i'er:gcreture Before Force
Cooling: &/°c- )
Date & Tice rorce Cooling Started: 7-7-8§7 -gOS P~ :
Date & Tise Force Cooling Cozpleted:7-72&7 -|1$30 £ -
. Finel Temperature After Porce Cooling: 3E69C—
AQRNNNT 274 137
QM
> T ~ o ’
% ’ ’ Date & Tiaec Addition Started: % 17167 530 PR ’
it I .
: 0.24 | 10821 | Diazolidinyl:Uree:Fethyl Puroben:Progvl 950 G, c867 | A ISWI P I<
Puynben:Propylene Glycol (Cermaben 1I) .
____J‘g Date & Tize Addition Completed: 7/]2%7-5-’35. PM
Rapidly force cool the batch with giximg to 14:58% 1ebe 5 ,[_:;L" )
7 310 - 330 C, _ RONDIES {if- a T, ‘
oinzx1 90 g HT '
& __Initinl Ten arnturg Before Force r- -
7z (5] _Cooling: 35777 . . e
/. _‘hp\/:»l Date 8 Tinu Force Cooling Started: 7-7.47- $¥S5A~7
/ J" V" lutc & Timn Force Cooling Completed: 2-7 _§’7 e
/ U J‘TA Finul Tomperaturc After Force Cooline: 3>2&
AP M : : !
- Stop mixing. :
. YT T i ——
/ B2l T]l]_¥—=—"" 1 Neasure actual volume usaing a calibrated dip
/ P astick. 2590 L.
/ / ;
/ P Ad just the butch to its final volume using the
1/ product's average density (of 1.015 Gg./ml. or
4 Kg./L.) by adding: < )
p i 7 ’ £
U/ {.5.7d to |10531C | Purified Vater, U.5.P./N.F. g 5. to 400 Kg. &y — | W s I/ AN
A\ 190 (394 L.) { " ko ) i \: ,
| ( _Ga) .
~ . .
yall 77 Kix—the—betchuntti—uniforsmetntaining—the .
Cd 7 togpsrature at 30 J30—c f
— l\éb P n[n ) ;
SR N \ W N\ 74 )/ Date & Time Botch Uniformity -
_ /{g\jx‘\ M/ 54 Attained: 7-7-87 _&4o00 P i
—i .
N - Circulate the batch through s Sonolator using -
4 a suitable orifice. Operate the _sonolator gt o A / \, ., YA
7 2 suitable operatinrz pressure., R YN14 {/f/'\"wST} "fu“ .
AL 41“',«; 1 /{;«/59(1/ Ilfam//, e /(mf Ine - L
?jﬂQ / "YNOTICE: ANY PERSON INITIALING WORK DONE, MUST Amx THEIR SIGNATURE TO EITHER THIS PAGE OR THE LAST PAGE. |
, - i — —3




PlLOT BATCH

-ORM 1224 [Rev. 11/8B8) PAGE 5 ol 6 WALGREEN LABORATORIES, INC.
j . CONIROL NO.
~TINLE 3¥ INSECT/ARTHROPOD -REPELLENT LOTION WFPN 20186
aud oy 400 kg (39¢ L.) ‘ FORM & MEASURE__Creas CHB 7
DATr ADOPTED _ 6-30-87 ﬁnssoes
7
ssue . L4 i DATE, 7/// g 7 MATL O.K
APPROVED 8Y; O(Lfl/ﬁl-ul . DATE, j‘b P 7 ALC. REQ.
[~ - ALC. &
'REPRODUCTION CHECKED BY: /4 de DATE: 2-%6-8 7 SERIAL NO.
CODE NO.
ORDER NO. AMOUNT FORMULA NO. w.0. RO.
] INGRED.
2U/ 1 wpn INGREDIENTS QUANTITS controt |msap] cko | aop | cxo
L~ .y R NUMBER | ey | BY | oY | BY
A b]/'éc ‘éﬁﬁ‘fl ga-ﬂZbﬁ/
UFITICE S3izes III.I}'LW el s
SOUGIALIOn Uperbling Fieubore \P.B.1.): P
Sonolator Uned: o b— 2
- Checked for Clonnlinces By=liebsy 7o tit—
7z Dste & Tice:  7-7-87 -6 001P 2
;/Zj) j ” - Pl ’ —_ VAR ~.f o B Y
— 231 Inhh bote & Timce Sunclotion Sterted: /f~/~V/ Vo3 K 7-/7]-
/7 1&&"4- Tiant_nedalin (vt ¥ 2°7-%7 Z-3p -4
Yok oK Continuc’circulation until the éntire batch 7 | - ‘
| RGN hix Leen sonolatod 1 172 tices.
Date & Tice Circulation Throuvgh the -
\_, Sonolatox Completed:
(40) [~
1) K7 /& Force cool the oésgh to 319 - 33V C.
N Y M//}'l:\ ceintaining the texpegeture no more thun 339 N
B 18 M3 (B A
- /1l
‘ ] Initial Tesperature Beforé~torce
1 Cooling:
Date & Tice Force Cooling Stortedy
Date & Tize Force Coonling ConplutedN\
Final Teaperature After Porce Cooling: N\ vy .
X e A
~ Tranafer the batch to clean dry pony bowls . Al o Vo tln o
'%31 " through the Sonolator as beforc] through & 30 11 3D mesh Va3V Sl e ~
s /;l 1 tainl t 1 . M PG} a.a hy p 2 La. I’/-
Zyagvl C L iif),’?} nei steinless stec screen\*— NPT NP < V%,, ﬂ.[i ‘_5/ A j’ﬁn‘
y - £ ﬁl& T ; ‘» r.. L v 3 i l- P / — 2
~a-it 7101 —\ Screen Used: WAL QAenbinled Qid 2
T 7 { Checked for Cleanliness By: FARART 1AW T . .
rod) — |/ pate & Mra: Prr T AR B VIR Lt np) 2
J 109 T2t _AbL B0 Fe Brdved MM wArd == J& knk - e Y i A
72 ’ i Jlio. of Bowls Used: ﬁ- 4 AR 7zl 1,
— %11 Checked for Cleanlinass Byi , Z ;7!7/ ;7
4 Tate & Timo: T= 7~ IS0 T i 3
\ L N7 N0 B [/
“Dowl Rumber _ Het Weight of Product (Kg.) {7 e !
T /033 n.h-4/
“ 2 1067 i
3 103-0
4 72485
Lol
“Toial WT. 1K K 7 ¥g.
Saunple according to the following instructions
and subail the samples Lo Qunlity
Control/Quelily Assurance for approval.
500 wl. sample from bolttom of kettlo
- 500 ml. sample from top of kettle
\ “J0 nl. sumplo from bottom of kettle in sturile
— ( 4 TotiTe
A 30 ml. smmple from top of kettle in sterils —
bottle :

e e s~y

NOTICE: ANY PERSON INITIALING.WORK DONE, MUST AFFIX THEIR SIGNATURE TO EITHER THIS PAGE OR THE LAST PAGE.
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sORM 1224-[Rev 13/80) P“..OT BATCH pAGE & of ¢ WALGREEN LABORATORIES, INC.

® - = CORIROL NO.
TME __ 3M JNSECT/ARTHROPOD REPELLENT LOTION WPN ___ 20186

& . 4 -
Q WY 400 Ke. (392 L.) FORM & 'MEASURE _ Cresc (H B 7

*oar- ~orten 7 /o ) SUPERSEDES

ISSUb.__1. / /7 . DATE: %/2 7

- AR - ’_/ 6;1 MAT'L O.K.
APPROVED BY, y,ﬁ;,uu- DATE: —~ —?7 ALC. REQ.

ALC. %

REPRODUCTION CHECXED BY: OL&/ DATE: "'é j 7 SERIAL NO.

CODE NO.

ORDER NO. AMOUNT FORMULA NO. W.0. NO.

- INGRED. :
b9 74 WPN INGREDIENTS CUANTITY CONTR0L |MSRD] €KD | ADD | CKD
. ) TPF Bot7o /] NUMBER | ay | sy | sy | 8y

_ Sampled Jiy: //Afaa»éw V4 ,awécx.l——
T T 7|7 "Sdupio Duté & Tine:  7~j-'BF  7-p574) - 78K 7XHIA-
Quality Control/Cuulity Assuranco
Approval: .
Date X Time of Quality Control/Quality
Assurunco Anproval:

P —Tieoretical Weights 38/, 455 Kz. -
I Actusl Wcight: I58-9 ' Rg -

177 f’ ~ Acceplabie Yiela KHange: 83 -~ 102
I'Il[[];"z,f/ 7 'I'c.u.snl Actuud Tu..l:s 700 74/ __ZA VI
—Jt CElculeted 53¢ I%Aﬁ?‘flﬂ ¢
i Checked by: LT/ t

Y A 2ot I R
SUl. = ot Lnylalko
— ¥l PN Al yi L pa -
] TR = Tl ed U eifled (3B T8)

TP = il B F

S — BT
(e =i )=
-/ (B gt

Py ) 22 Jil
W N 1 3 S

[P A

e
™

N
.

~TF
.

NOTICE: ANY PERSON INITIALING WORK DONE, MUST AFFIX THEIR SIGNATURE TO EITHER THIS PAGE OR THE lA§ﬁAGE. ) .
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Walgreess

CERTIFICATE OF ANALYSIS

3M INSECT/ANTHROPOD REPELLANT LOTION WPN: 20186 #CHB7

TEST

APPEARANCE

DENSITY

VISCOSITY*

pH
m.DEET

Bacti: TPC

Date of Manufacture - 7-7-87
SPECIFICATIONS _ TEST RESULTS
White, viscous cream with Smooth, white
slight DEET odor. lotion.

0.995 - 1.035 g/ml 1.004 @ 25°C

150,000 - 250,000 cps 21,600 cps

(#1E @ 0.6 rpm) (#TB @ 5 rpm)
@ 25°C

6.9 - 7.5 7.4

31.58 - 36.75% Top = 35.3% w/w

Bottom = 34.0% w/w

Not more than 100/ml 10

-*VISCOSITY: Conducted on a RVT Model Brookfield Viscometer
*Using #TE @ 0.5 rpm the reading on the scale is 2.0

Using #TE @ 1 rpm the reading on the scale is 2.2

Using #TE @ 5 rpm the reading on the scale is 5

*3M Lab Sample #462-15:

Viscosity = 35,600 cps (#TB @ 5 xpm)

e

. -
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MC 27

- ;
- { . Based on Pilot Batoh CHBTY &/
10AM 1224-(ev. N7Be] . PRI ” )l “ :l “ ml I_RJAL PAGE 1 ol 6 WALGREEN LANORAYONIES, INC.
4 I CORTROL NO.
-!l'llt _}H INSECT/ARTHROPOD REPELLENT LOTION WPN 20186 t
70 85 .
a;uu\( x& ()1157 _FORM & MEASURE__ Lotion C PP 7
e ADOPIED __ 7-22-87 M SUPLRSEDES )
u‘lSUED‘QYI - ‘ DATE: 7[5’4/37
: i At ' / MAT'L O.K.
(PPROVED BY, er I ] Ay DAl ’7-—3? —~57 ALC. REQ.
.- ’ — . i : ALC. % -
{EPRODUCTION CHECKED BY, pgfoﬂ: W DATE, 7R3 47 SERIAL NO. .
: ’ J o2 ’ e - -CODE NO. __ .
ARDER NO. AMOUNT ____- FORMULA NO_- w.0. NO. S _
. * ofep L2323 -
- ) INGRED. “} | :
; S YN |© WPN INGREDIENTS QUANTITY CONTROL [MSRD} CKD.] ADD | CKD
. . o oNOmBER, | gy | 8Y § sy} BY
: Date & Tiome Batch Started: f. WA 727 9 7 /’&Mdﬁn“ AN AL . - .
i 2l 1N a3 T -
PART .1: Place in & 600 gellon stosz jacketed £ p, d;fj./&. | 5% A 7
kettle equippod wath & aveep action mixer: \-;‘, 1—v2—- - .
Ko TiTe Taedi 00 GoL (20T .23, RSP ER
_— Kixer Used: SQUEZD . WAV /?FA&A/ Shedidr p A . UL AP Vio &
— Checked for Clesnliness BLM ,L a ] N ;
_ Date & Time: (oo A8 /01X 7 \ [/\ s Lull <
Date 4 Time Added: é X7 SR S’/ =
PPN . S . .
1/ 35.95 | 10531C Purified Yater. U.S.P./K.F, 10494 350+ Kg. A Z@' 4 .
Wi e i (o3 350 L)  |m———7 .
A ] T Add with a]ov zixing, to the wster: j;7,( 4394 Gal.j ! . {
_(. i L4 A n . N
L Date & Time Addition Started: /'4/7 / Z'J/}] : ;
— s
E ( 1.64 1038€ |/ Amorphous Silicon Dioxide (Cab-0-S:1 M-5) ?7.,{ 525 Kg. V. 7207 7 | £5 I[ ig .ﬁg
Nt 4 !
’ Dete & Time Addition Completed: 77)- 7 /04 . !
Slovly atart to mix. N \
Yash the walls of the kettle vith & szall - .
amount of Purified ¥ater, U.S.P./N.F, (iPR !
10531C). . }
i
Increase the speed of the propeller mirer so /.
that the batch is mixing thoroughly. CAUU JOA T 77 AL NS /RIS
GO0GRL\ e RS oY 0I5 |STBED A PR E) %t}f;“
Add vhile mixing: '
. A N .
Date & Time Addition Started: j~27-)7 3 2. 4 A4 M-
0. L
2.26_| 11318 | /Polyethylene Glycol (7) Clyceryl Ether L4 4 FerKg. 1757 YARW SA-IVEY SRV 708
{Liponic EC-7) W
2 ) }' y. 3 ol .
0.98 Y082 |7 Polyethylene Glycol (8) (Carbowax 400) ig‘f it kg, K R2787 120 L 1 &3 .
7
/ . v g .
0K 0.7 Y2979 |/ Magnesium Aluminuw Silicate (Veegum) 20 2ard KE. 33707 14 )L 1> YA |
. N A
Date & Time Addition Completed: J74/8/ S SANT ;
A
Somple &8s per the current Ointmont Sampling .
Procedure. (4
14
~ Submi{t 4 f1. or, sample to 3X Pereonnel, {i
al [ i
_ Sanplsd By: et A4l N
. Sample Date & Time: 2. 27 '£7 7 09PN - [
—_—F N ) S~ i
(f Now heat Part I to 48-—5R0.Cy [ X/~ &5 (.- )
e maibteining the teeperuature no hilher than > .
500 Q. while mixing. - :
K 2. r P
— WA, Ve e
' NOTICE: ANY PERSON INITIALING WORK DONE, MUST AFFIX THEIR SIGNATURE TO EITHER YHIS PAGE ORTTHE LAST PAGE. .
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PRODUCTION TRIAL  veer

3

Based on Pilot Batch CKB7

7
( M 1227 (Rev. 11788} ol 6 WALGREEN LABORATORIES, INC.
N “CONTROL NO. -
lﬁ’l! 3 IHSECT/LRTK'ROPOD FEPELLENT LOTION B WPN 20186
iu.«n( ﬂo Xe. (g.w)?L ) ) " FORM & MEASURE. Lotion Cp p7
M’! ADOPTED. 7 22-87. m ' SEDES _ 5 .
fSUlD BY- ‘ DATE: 7&?/ 7
) MAT'L O.X.
5PROVED BY, ' DATE: j— >~9——'57 . ALC. REQ. .
i - . /’ ALC. % )
; ; i {
tPRODUCTION CHECKED-BY, di d DATL: 723 47 SERIAL NO. ;
! T v ] . CODE NO. :
ADER NO AMOUNT _ FORMULA NO WO NO i
: ) - T i - INGRED. ‘
, S¥N T WPN INGREDIENTS QUARTITY CONIROL |M3RD| CKD | ADD | CKD
i - ) . NUMBER | 3y | BY | 8Y | 8Y
} = — T - i
; - Date X Time Heating Sterted: 1.05p0 oV 87 -
: Date 4 Tiwme Heating Cowpleted: /Ly XS E 7 :
L Final Tempsrature Atteined: SA A A 72307
I N _ 3 =5 3%°C NP 7-22-82
. Raintain Part 1 at P ——500-C, with [ ) ;
o constsnt mixing until ready to be added to :
—_— Part II. .
:-' PART 1I: Place in a 1000 gallon stear jacketed
kettle equipped with sweep uction miring, aide
acrapers and agitator: -
- o L) e u
Kettle Used: /o DAL of J
_Checked for Cleanlineas By: /{747
s Dute & Time: Jal/l-8 )  YrASA/ 7
v T Date & Time Addition Started: 2,4 oal 87
—f . . . ) ar
] 26816 | 12098 [/ B5:7.5:7.5 cole ratio 1so-Octyl - TR0 B Bexeir Kg. L KBETL ML VA 1D | M-
Acrylate:5tearyl Mothacrylate:Acrylic Acid i U4 ]
Terpolymer-21.66% in Deet ‘
. : e -
13,914 | 10534 |/ N, N-Diethyl-K-Toluacide (MGK D‘ethyltoluamde LpRh A4S K. TN TEY ME.//_) MO E
5% Xeta Isomer Mininux) T . /7
Date & Tame Addition Coopleted: /Y otd/ | 74787
Begin to mix Part 11 with sveep action miriog .
and eido acrapers at a slov speed.
Swoep Action Mixer Spesd Setting: <
Heai Parl II to 559 - 61U C. maintsaning
“the temperafure no higher than 619 C. while >
rixing.
' Date & Time Heating Started: /J0Fm /7w /& /
Date & Time Heating Completed:#.10-27-/20/m - .
= Fipal Temperature Attained:4/°C P AL . L
ZIX Ve Beeitny 7o I ex £ TG | :
- Add carefully while mixing: A/ A N o/ D~ -7,-‘1.7’}‘? L
22N NAL 2-417-52 34 -
Date & Time Addition Started: - i Yo ducd &1 £7°C | Aot 227395 —
i 2-2797 (  Sh s LT3 12Y,% al, 7
1.65 | 12931 |/ Polyethylens Clycol (B2) Glyceryl — 477 SaEXe. 793727 | A31Q F 7% i
. Monotallovate (Varonic L148) T '
— - —
0.85 | 12930 |7 Poiyethylens Glycol [200) Glyosryl YO M A TR LA AV AL A 7.4
Monotallowate (Yaronic L1420) D " : .
— 4 ol : .
_— 1.55 ] 11317 |/ Clyceryl Stearate/Sodium Lauryl Sulfate £50 46X, CBI767 144 4 !
- {: (Lexexul AS) M ) b
. -~ [ .' “ |
2.41 11315 {7 Propylens Clycol DSCngattJD{—caputo (lexol | £9. 9 231 ¥z (783707 1 45 K1y ' :
Pt - — ol
- Pl e R
0.65 33000 7Coty1 Palmitate (Waxeno) B16) /&'Y 2078 Xx. CNETe7 165 5w Bpd {“
. g N N O M
) >

NOTICF: ANY PERSON INITIALING WORK DONE. MUSY AFEM THIR SIGHATWRE TDR£ITHER THIS PAGE OR THE LASY P?ﬁ
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M - .:’,"v'
Based on Pilot Batch CHEY
TORM 1224 (Rev. 11/86) PRODUCT‘ON TR!AL PAGE. 3 ol 6 WALGKEEN LABORATORIES, INC, ,
— ) A — "CONTROL WO, P
218 3K IMSECT/ARTHROPOD REPELLENT LOTION WPN 20186 !
13 57 ‘
>UAN %J. -FORM & MEASURE__ lotion C PP7
ATZ ADOPTED 7-22-87 SUPERSEDES / '
SSULD BY, DATE, 7/14/ 7
MATL O.K,
PPROVED BY, J \ Ar—— opat 7——>’>’— 57 ALC. REQ.
R ALC. %
EPRODUCTION CHECKED 8Y, p[&/ Lj DATE: 732_3 {7 SERIAL NO.
. . CODE NO.
JRDER NO. AMOUNT FORMULA NO. w.0. NO.
" INGRED.
VN wen INGREDIENTS QUANTITY conrrou {Mseo} cxo | aoo | cxko
) NuMpEr | sy, | v oy | oY
. | FLOAE L5727 | L8 I/ A
2.2 J0026 1/ Folypropylene Glycol 115 Stearyl Ether Y, Mg  IPOd Kg. (87Tq7 PA V.
l&rlamol E} - /A
=
2.2 10046 | /Cetyl Stearyl Alcohol (Adol 63J A3 30K Xg. r7e7 1 £ /1/. 3 m
Date & Tire Addition Cocpleted:7-22.-87-2:10|Pm
Heat Part II to 819 - 83° C. along with
—_— poderate agitation waintaining the texperature
po bhigher thap B83° C.. -
\ Sanple as per the current Ointrment Sampling
ANk Procedure.
] ]
— Subzit § 1. oz. sazple to 3? Pereonnel.
—_ § Sk /] ya2//i
( 4 ) Secpled By: A—‘;,lm/y&i%
14y SN Sample Date & Time: 72-27-K/
2l e) PRI
= INiN Sveep Actior Mixer Speed Setting:-L&3
___M’ £ Dste 8 Time Heatiog Started:5-25 .89 L [O1A
Date & Tige Hesting Completed:?-27-8)-3iolMIM . e
= Pinal Temperasture Attained: §27°C — 1
Date & Tims Part II Cozpletely Dissolved & [
k‘ Unifore: 7'&7—7/7 3-0(:7‘4& il
¥ 7
Add slowly to Part II while mixing:
Date & Time Addition Started:b-271-87- 310
i hd - - ﬁ oin :
0.5 11616 Cellulose,o-Hydroxy Bthyl Bther (Natrasol 250 /%5 170 Kg. (T XKdTy7 ,;7[ } Vs Yy
HR) ’
Date & Tiwme Addation Com)leited:')-zv-g)'-“w A >
i Mix Part II unti) & good dispersicn is
obtained, about 15 mintes.
Mixing Time: 3:20Pm to 3:36Pm )
Date & Time Part II is-Uniformiy and Well :
Dispersed: 1-7'7,J7 2.zrp.m . H
- !
Incroase Part 11 mizing to mvo ranid ;
agitation. !
Svesp Action Wixer Spaed Setting: [ .
= : o i Ut =T ;
— (,f. \iith—’f’art I1 at - B30 222 t
—_— Part 1, -
Ve
__Reheat Part 1) if necosmary to 81° - 830 C, !
A ’ . H
= —1_ — - - .
Py o R N il ’ X
— V7.2 =4

e e e

“

NOTICE: ANY PERSON INJTIALING WORK DONE, MUST AFFIX-THEIR SIGNATURE YO EITHER THIS/PAGE OR THE LAST PAG],
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Pilot Batch CHBT

_9_1»\ 1224 [Rev. 11786} PRODUC ”O-N TRIAL PAGE 4 of E_ WALGREEN LABORATORIES, INC.
‘ CONTROL NO.
T 3K INSECT/ARTHROPOD BEPELLENT LOTION WPN 20186
: 1) 8:
2uan( }2&1 , L) FORM & MEASURE__ Lotion cP p7
ATE ADOPIED _ 7-22-87 M SUPERSEDES .
~ {

4

7[14/97

'SUED BY,
MAT'L O.X.
,FPROVED BY, ; 7—?2/—57 ALC. REQ. - i
ALC. % !
'EPRODUCTION CHECKED 8Y: e d DATE 22387 SERIAL NO. :
] - CODE NO. ,
‘RDER NO. ‘AMOUNT1 FORMULA NO. W.0. NO. :
.. ) INGRED. .
sify WPR INGREDIENTS QUANTITY CONIROL {mSaD] CKD | ADD | CKE -
NUMBER BY Y [ ) Y -
Yoitial Tecpersture: gl
Date & Tice Heheating if NecesssTy
Sterted: f/or AJrcksc
Date & Time Rehoating if Necessary
Cotzpleted :AbTAECESLADE
Pinel Temperature Atteined: 27 I
— Date & Tize Fart I Addition Started: -25. U br—31300 14
— Date & Time Part I Addition Completed:5-25.10) —g:c1cTPan
Rinse Part I kettle with & sxall amount {aboutl }
5 gellons) of Purifie¢ Water, U.S.P./N.¥, (WPN
10531C) end add the rinsings to the batch
{cocbined Parts T & TI).
_: Initial Texpervature: £Tlo°C )
Rekest cozbined Parte of I & I1I to BIV -~ :
839 C.
Daté 4 Tize Heheating 1f hecessary }
Started:5.25.85 — 7.5 P '
Date & Time Rehesting if Necessary !
Cocplated: >-20-07 = ¥i/5/m .
Pina) Temperature Attsiped: £i1°C :
N vl o sl o ;
Mixr the batch for 20 minutes at 810 - B30 i v _nvockid iILe !
C. comnp¥ie” waltoraity af #o {ddch
Kixing Tiwe: 4:/57m~ to 4:397M 1AL T2 /8T ‘
. Nl e.  Hioghy) .
Yorce cool the batch with mixing to 370 - i i :
399 _¢C. i .
Adjust the wixing speed while foice cooling to o -GD-R9*“GE" :
waintain an adequate mixing action. Avoid the 16% '/2 o K 13 ;
entrapment of air. . *200017/ %.QUF _§§g§___:
.. 01082 38 A e —
Sweep Action Mixer Speed Setting: 4 —— "..744-._'-—" o
forr0r08 SPEED —9 16:38° ? ‘.2 .
Initial Temperature Befora Force “#1000085 1736 1~ |
Cooling: X2°¢ 010821/ ; ,.9;&::
Date & Tiwme Porce Cooling Started D20 RY T4 Yo . ; S SR I0 3 S
Date 3 Time Forca Cooling Completed:P-27.00d-K: .- t S ‘
Pinal Temperature After Joros Cooling: 3/ )
- Ly \f' " ‘1
Then add: R y
'
- muAML:Lnn.ﬁ.hﬂ.«d.L,Q_L ] b
w—— ——y J . i“
—a 0.24_| 10821 . ‘Urea: 2Vl 160 Xz PaTry KRl :
- . ! Pu;bon Propylene Glycold (Gemabgn 11) . 4 KAl I\ |
i \ ‘
‘ Qato & Tipe Addition Conplnod 12:27- 8- K vo ki :
. - v : : |
_ : i :}"
. N NOTICE: ANY PERSOR INTIALING WORK DORE, MUST AFFIX THEIR SIGNATURE YO EITHER THIS PAGE OF THE lAS1r?AGE.
B _
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ﬁud on Pilot Batch CHBY

S:M 1274 jRev. 11/84) PRUDU-(;“ON- TRm T —PA-(;E -5—— of 6 WALGREEN LADORATORIES, INC.

CONTROL NO.
e 3% INSBCT/ARTHROPOD REPELLENT LOTION WPN 20186

UA) (,ggpxj. (35?5%‘_2..) __ FORM & MEASURE__Lotion CPP7

7-22-87

LAY
2@&2 |

TE ADOPTED
MAT'L O.XK,

_SUED DY,

{'PROVED BY,

OATE, 23D ~S7 ALC. REQ,

7
, d ALC. %
IPRODUCTION CHECKED BY, da DATE: 2R3> P7 SERIAL NO.

. CODE NO.

ROER NO, ’ AMOUNT FORMULA NO. W.0. NO.

INGRED.
s/ WPN INGREDIENTS QUANTITY CONTROL |MS$aD] CKD | ADD | CKD

h g 73 NUMBER 3Y | 8Y { BY Y
ki Y

Keasure actual volume using & calibrated dip

7 stick.

Actuel Yolume of the Balch: »2%00 L.

. -

A3Just the batch to 1ts Tinal volune usipg the \

Product’'s &verage density (of 1.015 Gc./k). or

N

Kg./L.) by adding: .
X760 e

100 Si3b) (IF5L) Re.J 7 7

q.e.'@ td 10531C | Purified Water, U.S.P./N.F. g.8. to 3a@ Kg. /€7 L. A — IVl NIk
LAY

( Gal.)

Rapidly force cool the batch with mixing to

219 - 339 C.

Initial Temperature Before Force

Wil ]

Cooling: 3i4 4

R
Y ) g Date & Time Porce Cooling Started:  aAlr7 A/FEDLD: ~

|
Ay AN LS Date & Timo Force Coolipg Completed: . a/pT. WAPLICARTLE.  Ji 7tk Ja-L

=4 7477 " 7inal Teopsrature After Yorce Cooling: ;57 14228/ 2{AALE A2/ WIAJI¥ ]
~ B A Ad I 77 ¥ L 2 =4

7 Stop mixing.

Date & Time Batch Uniformity

Attained: 7-27-85~ 4 00w

Circulate the batch through a Sonolator using

wodiuz sirze (0.065) orifice and a 30 mesh

stainlens steel scruen attached to the end of

the Sonolator. Operate the sonolator at a

350-450 p.s.i. presoure, Discard the initial

about 5 gallons (19 Kg.) of the product pasaed

through the Sonolator and through the screen.

S
S
i

Tz Floinl B fo ki § 78 Bpdand Miuntd g 2| 4L EA S
Orifice Size Used:’04G ” v

Lol Screen Used: A/
Kctuel Sonolation Operaling Prossuroganpty
p.8.1.) Eaployed: ZoDp(.T

Sonclator Utod:‘F'D'L-O.Jn-sE"n'-‘ _ nal
Checked ior Cleanliineas By: AN/ // .~
Date ¥ Time: J-L5-8 7~ oSty i

Tate & Tine Sonolstion Starfed: 5-27.X7 :[0-'/5_./)
Date ¥ Time Sonolation Completed:D.t5-2%-,n 40P

Continue circulation until the entire batch
“has been sonclsted 1 1/2 timeas.

Date & Time Circulation Through the
Sopolator Coxpleted:
t LA

N
4+ £ 9

_YS¥Rer Ty  SoiAro)) STRETED /0. 3R
— Lol 705 Soednip) - hysiab - (7 20801

e Bous BZ STUOATY STALBE TR AL —
- ‘ Sovaazid 02D o332l > See oy R e Slorf
KOTICE: ANY PERSON INITIALING WORK DONE, MUST AFFIX THEIR SIGNATORE TO EITHER THIS PAGE OR THE LAST PAGE.
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CERTIFICATE OF ANALYSIS

34§ INSECT/ARTHROPOD REPELLENT LOTION  WPN:

TEST

APPEARANCE

DENSITY

VISCOSITY*

pH

m.DEET

Walgreesd

20186 #CPP7

Date of Manufacture

7-27-81

SPECIFICATIONS -

¥hite, viscous cream with
slight DEET odor.

0.995 - 1.035 g/ml

150,000 - 250,000 cps
(8TE @ 0.6 rpm)

6.9 - 7.5

31.58 - 36.75%

TEST RESULTS

VYhite lotion,
&s if separated
into tiny
droplets.

1.006

32,900 cps*

7.5

35.3% w/iw

*viscosity; Conducted on a RVT Model Brookfield Viscometer

*Using #TB

@ 5 xpm

Bill Tange
Asst. Mgr. QC/OA

%ﬁ/‘\/ﬁ (- ﬁ I—w&xfs—-—
! )




;;'

l. ‘(',
.

L[]

*

.
e
3o

)

a

H

- . o - - ‘—_l
KAGIG FOR '
AT TTR LSS PN 1} T ] PACE 2o¢ 2 VALGEETX TABORATORIES, YBC.
- / 028921 COXIZ0L XO. S
Tic 3X IKSECT/ARTEROPOD REPEZLLANT LO7TION, 2 AV. OZ. PPOT B c Pp7
un( © 56,338 021y 2 av. os. YORM b HEASURE _, Cres: R VR
TE ADGTTED 6-30-87 (W ORDZR XD. , -
SUED BY Q/—MIIZ (_ DATZ ?/%é] Yo s .
PROVED . 3Y ?770/\- m\\L 4 %nm: 7/7,/5’7 AMSIXT £1,009
'PRODUCTIOR CEZCIED BY . weidu,b L-\a.ﬁ DATE __3-3m-8~ wWP. 3435 -
- U . e e eeamaa o PR -n
: : [ o [ cexonxD
¥PR PACFAGIRG COVPONENTS QUANGTTY Y " ¥Y
4 3 R -
VXY ED) :
__Fsckaging Line Cnecked for Clespliuess E;(( LJ
ie & Tize: -;L-Hm 1:00f7 bate By /) —t—
. 7 /7] w7y -4
. A1l 3stel and pecregivg seciiocs of the 1ins have been checked for| f... cpe Ao -3
) TeBicual peckegizg. AIl such peckagiog xaterial Fes been recoved. (L . ~_s 1 ¥
— e SO/ /
Checked Byil JC -
¢ Bote & Fice: 15/,19/.»‘) (0904
LoG-6-£7) /LYY &)
Quelity Conirol/Quality fssursnce Avprove: to Per: 77725 A
Dste & Tice: 2/28/87 [ 15 7~ L
Dete & Tize PAckaring This Conirol Started: VU777 1753 o | V557
] 4’;}1‘1‘15'5'}“ il
< Line Used: 15 - Ny, T s
7, 2
— Pilliop Hoada Tube Coder Carton Coder / - = - :
= 5ot 5y B H : :
—_— Checked By:] [/ "4/ L : e -
1t Dete: YEi/eo 12T 2 yd 5
: Tixe: 1/ oo Pl /:00fn - l/ i ZE0g i
} Place 2 av. oz. only of: I L
} . paey ¥
20186 | 3K Insect/Arthropod Repsilant 12X, _-3265%0
2REL
Into:
. . L
61069 | 2 oz. HDPE Tubss (1 1/2" x 3 1/2") with turret dispensing closure IR A
22/400 finish olive drab color, ons color printipe, Soggf - s
6. Ykt :
Suitablr crizp the tubs closed, icprintine the CQntml Nunber on 4h :
crinp. Z
[A4 :
Place the tube 1nto the following ehivping carton (4% nar;rhhmrﬂ‘
carton) i hie h 3 sr¥reac./«
: Sl only Qreoxr] AFl 62 . \
40875 | Partition 229 _Lonlse el [ Brlheorod JLcr€7/4>a7- 1,173
v |~ PAPETS C TPy - ﬂ N > .
40846 Shipping Carton 2. he /2T AXTY 2
457, %. A7 S 17200 WY, B4 B |
Kov _apply the following label to each {illed shioping oartonf\:r : -
5 X 2 1/2 Presaure Sensitive Stock, Percanent Adhesive Shipping 173
Label, Yhite with Blaock Print - . .
Nc;v )rini Qontrol Number on shippsr label,
Attach the following exanple of labelipx uned to peckage this control.
Y .
Shippog 1abel (or stenciling if used) shoving control number.
H N N .
Célloct alg unusad lsbeling material, ————
; ‘ AR R —
Collected By: ¥, (adp/ . RS JUS—
Date & Time: 2-30-F7 " TTTb PAT o
Cpllect a1} unuced vaokaging matarial, ke
i . L
NONICE: ANY PEYSON INIIALING WORK D o7 PAGE




B A S

o SR LR ES ATSTUTILEET SR SR e oo e R
- - N ] - ':: R *
Dee 1 e N3G MASTER P ACKAGING FORMULA ' PAGZ 2 of 2 VAIGRESN JABOIAORIZS, THC.
) - COXTROL ¥O. )
iy _ 3K INSECT/AETEE0P0D EEFELLANT LOTION, 2 AV. 0Z.C PFOY 023021 TR YL I .
A¥Ti 56,338 Oaly 2 av. os. FORM & MEASURE _ Crsaz - DL Yin-CRPZ-
X A0PTD ORBER 20} T
SUD Y DATE ?Ag/ 7 : ~
z, ] . we . _:!- b -
PROVED BY 77@.«“ w - 7/7/82 L R
s T 7 - . . - .
PRODUCTION CEIOXED Nl Lo, T IaTE 1-28-8% W, = 2Ar
3] -
. _ | ORX==ZD § CEEOXXD
11 __PACKAGIND CQMPONENTS . QUARTYIY it D > ¢ 14
_Ipppect ths 1ine to insurs recovael cf the above, urleezs the packagind >
_yets=iels ars to bs ussd for the raxt control.
Insnscted By: 4 AT - -
Date 2 Time: _ Z2-24-r7 - $00 g K
Dete & Time Packeging ‘:hil; Control Yipishad: /-3¢ -7 7 _ 733 Aﬁ
] :
X
/’ e,
—_ ({‘
|
o ]
t 4
LY

S s S At ettty ¢ s
T m T R i TP U,

WATICE. AWY PEFRNN MTIALING WAR DANE sy AFFIX THEIR SIGNATURE TO THE LAST PAGE

N e yes

m.l — a ' T ‘I o s :



— TIN-FHUUESS LUNITRULS '

PAGE 1 ef 2 VALGREEX 1ADORATORIYS, TAC.

Ik, 223 3 T o,

) - COXSROL 30,
AT 3% IRSECT/ASTEZOFOD REPELLANT LOTION, 2 AY. 0Z. rpor 028021 )
FIXTITT _56.33E C=ly 2 av. ox. YORY 3 MEASURS Crea:s - C P PZ

MATE ADOPTED __ 6-30-87 {0rig. . ORZER X0 : -

> ASUTERSEES ]
ISSUED BY 1&??\@27// A DATE 7[!/ { Ji : '
\PPROVED BY 0?44’\ '%\fh& ﬁ% DATE /711/27/ 27 RDUST B, svy -

REPEIDUCTION 20 Y Y \edo® v Do DATE ~-2¢-27 ¥S. XO.  Banay
S
Celc. E3 | Cheoked Ev >
Steted P11: 2 V. OF. i} __N/A EfL -
7111 Use? {Gx=.): 62 R ZL I, 4

Chsck ths totel weight every 30 pinuie=. Check the tube cri=zp end the ehippsr label for Qegibility of control nuxder
every 30 sinutes. - N ) i

. . A\D
Weight Barge:  fro= totel weight to-rmo mors thacn 1/16 av. oz. (2 €z.) ovsr. v~/ A 770
S"c 7287 / %1% 2 i
. Date Tiso Davietion from Total ¥Veight Checred By _{ Tube Crixp Sbipoan fabed pecked By -+ .
PEESZANDIN rd cm : 2.0 by, o DA T WIN
17 7efs0 Y I ¥Tpm * I a 77 F Edne R DA - 7R .
7/2s7¢7 122 20%A + 19 m A Lo R ~ DE i
2-2£-¢7 “1: 32 gL A, O O.K. 3 p.c. -
2-22-p2 YIf2 + 2. C AL oK, pNa
2-22-87 206 + [ L C, LA 1M he e
r’7':-‘{'?? ’\j :” f,?zm '.9{31&}"1/;{? Q{ OL- -@5}-‘1?
. — £ 2 y.) x w
e N \Borbur ol Tz CACa. o v/A/m o {r'(,ﬁ»q}w ZTAE i
i*‘( : 1.0 LA = Gt 7 SO0 go  dtie SIS INEF2 R
rer L 1 B - CoreCll 7 Gndper i rZi LESPgloT
! gy £l = b oGl o FOOpon Al AOS{AT NAR DU .
Z2-28-27 {557 Py ~+ Peon T Dc O.1r 0K D.Cy
22e-57 AD7A = 20 g 2c DK, oK P Ty
2-2L-57 707 - —+ [ - D.L <. g
122771 22 t Lt . : W/ 27, Erl- Lors 4L
7':""‘}7 ) 7-'; +/2 Sy CD.c. [ Dk, )D!QJ
7-LX-£7 .01 T+ foln. D C. 0. <. 0., b. ¢,
129277 250 (o Y A 2K - A L L
1-£58-87 J7XYi 7/ G, AR O K, _O.K. B0
7-25-£7 1 10:53 24 O ¢ e O 0. X, 0. K, D <
7-28-P27 12:413 fa) DG, 0.X. ¥4 DG
7-A9-r7 1 (-32 4 2 49 T K 2 K Y F
1 L:Ng 4 ! D oL ‘ot B
7- 29-41 7:03 : + / STV, ot YA (7 Lo
] 7'35 1 N e ~ H § Doy
| 7. /0 i T s 7 e T
] g150 . 4 V2 P P LA
i q-4o + ¢ P ~ 25 LA
7-29-£7 51 0 At &£ ed G Lriial
1 i et  Follr Ore D — i -
! 11 ed +} uf P i P - P
1 3:03 0, H > > i A Sl
h-8.9-87 13:5a. o R - : re BT
39| 1235 4 1a RIT oa RT
2927 5:032 ¥ a-r - Y.
7 294-27 1% v A % a2 S o Hn O ._&F LN
Z-29-97 \ ([ prt + [Ugam, Dot 0.£. foy &
22097 V. s:02 / I Dl DK O.K 25
2L9-57 | . 5.3% id @) ’ R X< N A L Ca
2:-29-C3 - L2 *+{ e e P Y N K, N
2:21-37 1 ¢:%7 H e b EAn oL Iy .
1-29-¥7Z\ 721 + P p.c. O K. [\ o
’;:"" ~2-39-8} 2.5 a9 . RN Yo Ok oK WD Bedlnm ’
- i i —Z=20-27 ) BT ) g 0.4 0. K Lo ;
T4 %) & ] o RN Y T 0 s U I Y 007 e ;
-t 1082 ~ : o7 B Yook, o O \ %&__M N
_71R2-27 1610 Pl e : HC. O & O & .
1-29-57. [T/ 4=~ ron_ AcC. =¥ P e N
-3 ,}rg L:13 XM A - Fy o
23027 222 41 o, et ¥, £ N ;

NOTICE: ANY PERSON INITIALING WORK RONE, MUST AFFIX THEIR SIGNATURE 1O THE LAST PAOL T

AT R s, N v s
s oty 5
B U oo
syt N o o

———— s s e

B e e S onramnng x
T s ettt . ¢




_ IN-PROCESS CONTROLS

PAGE 2 gr 2

.. o
~1

1Ok... 1223 X~

-
..,, ~re

M B -.-y.

-

‘_ 1y ~
[ -y

hOE A T

=5

Ahraati Tast L4 T o

vmm JABO“‘LADPDSI nc.

my 028021

__3X IRSECT/AXIEROPOD REPELLART LOTIOR, 2 AV. OZ. T
YOFM § MEASURZ Creac

II%.

'~

QIAXTITY %6,338 On)y 2 sv. oOx.

oomox. »o..- o

BATE ADOPTZD __ 6-30-87 {Orig.} s ' ORDER KO. 7 -
A N . . .
ISSUrD 3Y - DATE 7///Z7 : - i
N : ” 7 . g/ 7 .
APFROVID BY d/i'\s— é:@-u, DATE 4 Z/&? 2
AEPRODUCTION CPEGD Bt © WD L \:6 DATE - N-38-84 i
DIYLY BO:A13 - " :
Date Shipping Carton Coust —
d-21-17 o >
2-20-7 | 473 d ' il
7-25-7Y7 2L 3 -
1-28-77 17¢ .
7-3¢-Y7 3 N -
“PEODUCT RECORCILIATION : : :
Cases Urits Ca;o. By. { Checked By
Snipping Carton Couotl AT PENEY Vo Y/~
Extra Tubes: f 0 W § himn
Sezples Taken: KR (F P | (g
- Totel: AV Y - A Spr § (fagaar
Zneoreiicals 555707 YV Y5338 dedr § (fis
¥ o Taeoreticals 93.] 42, [ (src Bmoo) VR W/ =i
a . DAY ".
: { , LIBELIRG RECORCILIATION - il
‘ Calc. By | Checked By
Tube YPE: . 61069 . -
Fo. of Tutas Tagued: $5 578 WA 22T -
o, of Upita Peckared: HA, Y39 XA % T 5.4
Fo. of Tubes Destiroved: RA0¢F Vi léu—;.s_ -
Eo, of Tubes Feturped; o 4 7x 4
Ho. 0f Tubes Unsccounied fort __£7¢ V7% | (feidin- i
SAXPLIRG JNPORMATION ~
%) Y : of the rup and
at_the arnd af the 1Tun. _ — ; e —
Samoles 1 - 4 . ~ Sapnle § : R M
Sscoled Byi - A W T — —
e _Sanple Dato & Timer 22007 208N 23efr7 — 7728A~Y - - A
_Sanplas Collacted Byi 755 5. ot O (1L ae?
Date & Time Ssmples Collected: 2/417[5’7 L2120\ 7-T0-P]  Y:00 4m)

Quality Control/Quality Assurance Approvali
_Data & T{me of OQuslity Control/Quality -Assursnce Approvelt

N
L S SR S S SO S A A |

VA
\5}4 ; .
AN During re pack
fq L{L (Ajj"‘y‘onscr‘t-.a' Vi e gunt an’ : %
( NEE = -wm._,f/fi'm;{m_ : — - -

1]

NATICE, ANY PERSON NITIALING WORK DONE, MUST'AFFIK THEIR SIGNATURE TO THE LAST PAGE.

e N
T e il

A TV

S A e = o o
e o




L T L e e R T TR

2 ! W’K o WW /494)
o - gl T -

q b b. _ ‘ ::.-'.i'.-wz-

=
77 & ' . ISR RS

2

C 66 ONLY 028021 2 FL.OZ.

3M INSECT/ARTHROPOD R}P}iLA\T :
LOT1ON CPPT =

i

- - « 2 - o~




MANUFACTURING PROCESS: 1000 Gallon Batch of Insect/Arthropod Repellent

totion

PROCESS

QUANTITY

INGRED,
CONTROL
NUMBER -

MSRD
BY

2

CKD -
BY

ADD
BY

PART I:

- Use a -600 gallon steam jacketed kettle
equipped with a sweep action mixer.

Kettle Used:

Mixer Used:

Checked for Cleanliness By:

Date/Time:

Date/Time Batch Started:

Add to the Kettle:

Purified Water, U.S.P./N.F.
Date and Time Added:

3000 1bs.

(360 gals.)

Add with intermittent mixing to the water

Date/Time Addition- Started:

@ Amorphous’ Silicon Dioxide (Cab-0-Si1 M-S) i36.9 1bs.

Date/Time Completed:

Wash the walls of the kettle with a smatl

amount of Purified Water, U.S.P./N.F.
Add the following while mixing:

. Date/Time Addition $tarted:

Polyethylene Glycol (7)
Glyceryl Ether {Liponic EG-7)

. Polyethylene Glycol (8) (Carbowax 400)
Magnesium Aluminum Silicate (Veegum)

Date/Time Addition Completed:

188.6 1bs.
81.8 1bs.

58,4 1bs

e e o




PROCESS QUANTITY

INGRED.
CONTROL
NUMBER

MSRD
BY

CKD
BY

ADD
BY

CKD
BY

Take a 4 ounce retain sample of Part I.

Sampled By:
Sample Date/Time:

Now heat Part I to 81-83°C (177-182°F)
maintaining the temperature no higher
than 83°C while mixing.

Date/Time Heating Started:
Date/Time Heating Completed:
Final Temperature Attained:

Determine the volume of Part I at 81-83°C

Volume Determined:

Keep Part 1 suitably covered and maintain
at 81-83°C with constant mixing until ready
to add to Part II. Check the volume of
Part I immediately before the addition of
Part I to Part II and compensate for any
loss of volume due to evaporation by the
addition of Purified Water U.S.P./N.F.

as required.

PART II:

Use a 1000 gallon steam jacketed kettle
equipped with sweep action and agitator
mixing.

Kettle Used:
Checked for Cleanliness By:
Date/Time )

Add to the Kettle:

IP-111 Polymer 25% in :DEET

(3M, 41-4202-1922-6) 1946.9 1bs.

Date/Time Addition Started:

N,N-Diethyl m-Toluamide
(MGK Diethyltoluamide 95% '
meta isomer minimum) 1460.4 1bs.

Date/Time Addition Completed:

e s T T s e e e ¥ m ot e A e ——— - —
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’ iNGRED.
PROCESS QUANTITY | CONTROL
NUMBER

MSRD
BY

CKD
BY

ADD
BY

CKD
BY

b s m———— e i

Begin to mix Part II with side wall
scrapers and agitator at a slow speed.

Sweep Action Mixer Speed Setting: 3.
Agitator Speed Setting: 5

Start heating Part 11 to 81-83°C (177-182°F)
taking care the temperature rises no higher
than 83°C while mixing.

Date/Time Heating Started:

Add carefully while heating to 81-83°C the
following with continued mixing:

Date/Time Addition Started:

Polyethylene Glycol (82)
Glyceryl Monotallowate
(Varonic L148) 137.7 1bs.

Polyethylene Glycol (200)
Glyceryl Monotallowate

(varonic LI420) 54,2 1bs.
Glyceryl Stearate/Sodium

Lauryl Sulfate (Lexemul AS) 129.3 1bs.
Propylene Glycol Dicaprylate/

Dicaprate (Lexol PG 865) 201.1 1bs.
Cetyl Palmitate (Waxenol 816) 54,2 1bs.
Polypropylene Glycol (15)

Stearyl Ether (Arlamol E) 183.6 1bs.
Cetyl Stearyl Alcohol (Adol 63) 183.6 1bs.

Date/Time Addition Completed:

Continue to heat Part II to 81-83°C with
moderate agitation. Maintain 81-83°C until
all the ingredients are fully dissolved.

Date/Time 81-83° Attained:
Date/Time Part II Completely
Dissolved and Uniform:




PROCESS

INGRED.
QUANTITY | CONTROL
NUMBER

MSRD
BY

. CKD | ADD

CKD
BY

Take a 4 ounce retain sample of Part II.

Sampled By:

Sample Date/Time:

Add slowly to Part 1I with moderate mixing:

Cellulose, 2-Hydroxethyl

Ether (Natrosol 250 HR) 41,7 1bs.

Date/Time Addition Started:

Date/Time Addition Completed:
Mix Part II until a good dispersion is
obtained - about 15 minutes.

Mixing Time: to
Check the volume of Part I and adjust to
originally measured volume with Purified
Water, U.S.P./N.F. if required.

Date/Time Checked:

Volume of Phase I:

Final Adjusted

Volume of Phase I:

Adjust temperature of Phase I to 81-83°C.

Initial Temperature:

Date/Time of Reheating:

Started:

Completed:

Final Temperature Attained:
Increase Part Il mixing to give rapid
agitation. Use higher speed settings for
the sweep action mixer and the agitator
if required.

Sweep Action Mixer Speed Setting: 4

Agitator Speed Setting: 9
With Part 1 and Part II both at 81-83°C
slowly add Part I through a pump and hose
to Part II. Maintain vigorous mixing of
the batch using the sweep action mixer and
the agitator.

Date/Time Part 1 Addition Started:

Date/Time Part I Addition Completed:

- 58 -
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INGRED.
PROCESS QUANTITY | CONTRGL | MSRD | CKD | ADD | CKD
NUMBER BY BY BY BY
1

Rinse Part I kettle with a small amount
(about 5 gallons) of Purified Water,
U.S.P./N.F. and add the rinsings to the
combined Part 1 and Part Il batch.
Reheat combined Parts I and Il to 81-83°C.

Initial Temperature:

Date/Time Reheating Started:

Date/Time Reheating Completed:

Final Temperature Attained:
Mix the batch for 20 minutes at 81-83°C.

Mixing Time to
During the mixing time clear 10 gallons of
the product from the valve at the bottom of
the 1000 gallon kettle and add the cleared
material back to the batch. Repeat this
clearing procedure at 70°C, at 60°C and
at 50°C.,

81-83°C 70°C 60°C 50°C

Date/Time Material Cleared:

Cleared By:

Date/Time Cleared Material Added to Batch:

Force cool the batch to 37-39°C (98-102°F)
with mixing.

Adjust the mixing speed while force cooling
to maintain an adequate mixing action and
yet avoiding air entrapment.

Sweep Action Mixer Speed Setting: 4
Agitator Speed Setting: 9

Initial Temperature Before Force Cooling:
Date/Time Force Cooling Started: -

Date/Time Force Cooling Completed:

Final Temperature After Force Cooling:

Then Add:

Diazolidinyl:Urea:Methyl Paraben:Propyl

Paraben:Propylene Glycol (Germaben II) 20.0 1bs.,

Date/Time Addition Completed:
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INGRED.,
PROCESS QUANTITY | CONTROL | MSRD
NUMBER BY

CKD
BY

ADD

CKD
BY

Rapidly force cool the batch to 31-33°C
(88-92°F) with mixing.

Initial Temperature Before Force Cooling:
Date/Time Force Cooling Started:
Date/Time Force Cooling Completed:
Final Temperature After Force Cooling:

Measure batch volume (using a calibrated
dip stick).

Actual Volume of Batch: gallons.

Adjust the batch to its final volume
by adding:

Purified Water, U.S.P./N.F. q.s. to
1000 Gallons.

Mix an additional 30 minutes to a uniform
batch.

Mixing Time From: to
Date/Time Batch Uniformity Attained:

Circulate the batch through a Sonolator (or
other suitable homogenizer) discharging the
product below the surface of product through
the port at the top and back of the 1000
gallon kettle. Operate the sonolator using
a-small (0.051-S) orifice at 775-825 p.s.i.
pressure with the knife edge of the sonolator
adjusted as close to the orifice as possible.
Discard the initial product {about 5 gallons,
19 Kg) passed through the sonolator.

Sonolator Used:
Checked for Cleanliness By:
Date/Time:

Orifice Size Used:
Sonolator Operating Pressure Used:
Actual Quantity of Product Discarded:

Date/Time Sonolation and
Circulation Started:
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) INGRED,
PROCESS QUANTITY | CONTROL | MSRD
NUMBER BY

CKD
BY

ADD
BY

CKD
BY

Continue sonolation and circulation 4as
above until the entire batch has been
sonolated 1-1/2 times.

Date/Time Circulation through the
Sonolator Completed:

Force cool the batch to 31-33°C if needed.

Initial Temperature Before Force Cooling:
Date/Time Force Cooling Started:

Date/Time Force Cooling Completed:
Final Temperature After Force Cooling:

Sample the final lotion according to the
following instructions and submit the
samples to Quality Control/Quality Assurance
for approval.

500 m1 sample from bottom of kettle

500 m1 sample from top of kettle

30 m1 sample from bottom of kettle in sterile bottle
30 m1 sample from top of kettle in sterile bottle

Sampled By:
Sample Date/Time:
Quality Control/Quality
Assurance Approval:
Date/Time of Quality Control/Quality
Assurance Approval:

Theoretical Yield: 995 Gallons
8428 Lbs.
3823 Kgs.
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PACKAGE SPECIFICATIONS FOR TUBE, CAP, SHIPPING CARTCN AND LABEL:
TUBE
Style: Plastic Tube
Material: High Density Polyethylene
Color: Custom color olive drab

Size: 2 ounce, nominal

Dimensions: 1-1/2" Diameter x 3-3/16" Long (Fill Length)
Orifice sizer 0.187; Head: 22/400

Weight: 7.71g + 0.169

Printing: 2 color - White and Black with
TP-46 epoxy resin barrier coating

Source: Tubed Products Inc,
Easthampton, MA

Copy:

£840-00-XXX- XXX ’ : DIRECTIONS FOR USE
INSECT/ARTHROPGD REPELLENT LATION K s 2 vicleoon of Feceral lew 0
: ' e this proouct iLa el
it TYPE (XXX} inconszsent weh i osling.
Fedaral Specilication XXXXXXX e lybicosy SO0
1 Contents: 2 Fluid Ounces osert, 1 876 s i gk
vt e Repels mosgulices, biting fiies, ¢ w1 the Gagrak 0% e
= chiggers. do(:ﬁllos. fleas ar?d stable 5 of the tube. Ao hands Exgether
o flies. Also repels lerrestrial lesches =4 g Doro nibe i
in tropical arsas whers pest occurs. .c'—g o m""“‘w' T
Proviges 95% or greator protection a W sppiy 18 laca, sques loon
sgainst mosquitoes lor 12 or more hours 2 of hard and soread o2 fnce
under normal use conditions. - Jwwid Comtuct WA Erac st
0 a8 necessary Wipe hands sler
ACTIVE INGREDIENTS: -— Shoy Domage cartain syntheic tabrics. plastics,
N.N-Diethyl-m-toluamide 31.58%; E panted or Yamithed ariaces. Jeoud wmearing
prosumat (ther isomers 1.75%; Inert Ingtedients 88.75%. (7o) Mn&wmmm‘zﬂa
FOR EXTERNAL USE ONLY N | e o oo wroey oot
Kesp out of reach ol children, contaner and 2 .
| Clmlo’n - Avold cccinl'?ct :hn h.y:: md’llps. ) l‘!ﬂ-ﬂ&l‘ Produsta 3,
n case of sye conlact, flush with plarity of water, b Covnt .
Do not apply to excesalvaly ounbumod of . . 8. Pact, Mrvesots 551 K08
damaged skin. . E}?& '”-m%"

Contract No. DAMD17-85-C-501

———r i nm & .
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CAP

Style: FT

Material: Low Density Polyethylene

Color: Custom color olive drab

Finish: 22/400

Seal Type: Land

Orifice Size: 3.5 mm x 7.5 nm

Part Number: PS 118

Source: Polytop Corporation

Slatersville, RI

SHIPPING CARTON

Style: Assembled Partition

Material: 125 1b test, KRAFT Board Type, C Flute

Dimensions:

1,

One set of assembled partitions consisting of:

Part "A" Size: 12-1/4 x 4-11/16" (7 required)
Part "B" Size: 16-3/8 x 4-11/16" (5 required)

Assemble Part "A" with Part "B" to form a 48 cell partition

After assembly knock down flat

See below for dimensions of Pant "A"
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WHEREUSED ¢ce pati oNE -
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RSSERIG | ——— PIECES PER BOL OR BOX MARKING ISSUE| ISSUE DATE AND CHANGE RECORD APE
M SPEC, | ——— BOLSORBOXESFPER LAYER| ¢y spec | cLass [DIVISION PROJECT DIVISION
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i St. Paul, Minnesota 55144-1000 m A z4-702.%-5018-] A
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LABEL

Front Label

6840~00-XXX-XXXX
INSECT/ARTHROPOD REPELLENT LOTION
TYPE (XXX) '
Federal Specification XXXXXXX
Contents: 2 Fluid Ounces

Repels mosquitoes, biting flies, chiggers, deer
flies, fleas and stable flies. Also repels
terrestrial leeches in tropical areas where pest
occurs,

Provides 95% or greater protection against mosquitoes
for 12 or more hours under normal use conditions.

ACTIVE INGREDIENTS: N,N-Diethyl m-toluamide 31.58%
Other isomers 1.75%; inert ingredients 66.75%.

FOR EXTERNAL USE ONLY
Keep out of reach of children.

Caution - Avoid contact with eyes and lips. In case
of eye contact, flush with plenty of water. Do not
apply tc excessively sunburned or damaged skin.

Contract No. DAMD17-85-C~5017
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Back Label

DIRECTIONS FOR USE

It is @ violation of Federal Law to use this product

in a manner inconsistent with :its labeling.

SKIN APPLICATION -
Squeeze into one hand 2.5 ml! of repellent, a strip
equal in length and width to the diagram on the side °
of the tube. Rub hands together and apply thoroughly
in a thin layer to both forearms, Use additional

lotion for upper arms. Repeat for other exposed
areas. To apply to face, squeeze lotion into palm of
hand and spread on face and neck. Avoid Contact With
Eyes and Lips. Repeat as necessary. Wipe hands after
application.

May Damage certain synthetic fabrics, plastics,
painted or varnished surfaces. Avoid smearing on
plastic eyeglass frames, goggle, watch crystals, etc.
WILL NOT DAMAGE nylon, cotton or wool fabrics.

Disposal: Do not reuse empty contajner. Wrap
container and put in trash.

Personal Care Products/3M

3M Center
St. Paul, Minnesota 55144-1000

EPA Reg. No. XX
EPA Est. No. XXXXX
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BATCH SIZE: 1008 GALLONS  -3ATCH SIZE:, BO6 GALLDNS

INGECT REPELLANT
159051-068C-115A87
28-fug=87
NOV 187,
PTIN 1
LABOR . 4,651 -
HOURS 168 '
OVERHERD 4,382
MATERIALS/SIPPLIES: )
TRAVEL 2,193
SUBCONTRACTOR ¢ RAW WATERIALS: 28,045
SUBTDTAL $39,197
62A 22.55% 8,843
1RED 5. %1 1,98
TOTAL $50, 008
FEE 0. 8% $
TOTAL 450, 000
FACITITIES COST OF CAPITAL 3R
TOTAL PROPDSAL $50, 039

NOTE: Possible rourding differences

NOY 167
OPTION 2

$4, 651
163
a3
-8
2,199

23,428

$34,598

7,881
1,723

$44, 111

$44, 111

$38

$44, 141

CONIDENTIAL  The unpublished inforsation o this page is for

HEHHHE the use of selected 3% personmel omly.

- 69 -

.BATCH SIZE: 608 GALLONS

NOV 187
OFTION 3

$4,851

162

- 4,382
L
2,193

18,812

6,768
1,498

$38, 222

$38,222

$30




INSECT REPELLANT
L5905 1-958C-15A67 TRAVEL
FHFHHH
oL TOTR
GROND  AIR  TOTAL WITHOUT  INCLIDIX
PTION TASK MONTH  LOCATION PURPOSE HOTEL JEALS TRANSP (2 WAY) PER TRIP INLATION INFLATIC |
IR B I RN BRI . HEE HHE FHHE HHEHH JHEHR R L2222 2] ’
! 1NV 188 CHICASO, IL.  PROGRAX REVIEW RATES B 33 45 418
3 YIS/ 2 MBS 2 3
3 PERSON(S) 3 3 1 2
1 TRIP(S) —
40 297 135 1238 22 22 217
2 1NV '83 CHICASD, IL.  PROGRAM REVIEW RATES 88 33 45 41
3 DAYIS)/ 2 NIBTIS) 2 3 3
3 PERSON(S) 3 3 1 3 :
§ TRIP(S) —
40 297 135 123 a2 2R 1%
{1 NV '88 DHICASD, IL.  PROGRAK REVIEW RATES B0 33 45 410
(% 3 DAYS)/ 2 NeTS) 2 3
. 3 PERSON(S) 303 1 3
1 TRIP(S) —
40 237 135 123 2l 2142 BITE
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TH1S REPORT HAS BEEN DELIMITED
AND CLEARED FOR PUBLIC RELEASE
UNDER DOD DIRECTiVE 5200.20 AND
NO RESTRICTIONS ARE IMPOSED UPOI
1TS USE AND DISCLOSURE,

DISTRIBUTION STATEMENT A

APPROVED FOR PUBLIC RELBASE;
DISTRIBUTION UNLIMITED.




